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EDITORIAL NOTES 


Unnecessary Accuracy. 


THE uncertainties inherent in the design and construction of reinforced concrete 
are so many that for most structures little or no attempt is made to predict the 
magnitude or even the nature of all the stresses. Superficial and much simplified 
calculations are generally made which are known to ignore many factors and 

§ the results compared with the recommendations in a code of practice which 
are known to allow for such factors; that is the secondary effects may be ignored 
because they are included in the factor of safety. The justification for this 
procedure is that for many years it has resulted in satisfactory structures, and it 
is foolish not to take advantage of experience. 

For example, in designing an ell-beam the effective breadth of the flange is 
estimated empirically, and the effective depths at midspan and at the supports 
and the amount of reinforcement required are obtained by simple calculations 
based on the resistance to bending and shearing of an assumed ideal material 
which bears little relation to concrete. The breadth of the rib is determined 
by calculating a nominal shearing stress, or by the space required to accommodate 
the reinforcement. No calculations are made of the stresses due to creep, shrink- 
age, torsion caused by unbalanced loading, or normal changes of temperature, 
because the working stresses recommended by codes and regulations are small 

# enough to allow such secondary stresses to be present without danger. Because 
of these uncertainties, it is also rarely necessary to determine precisely the loads 
and bending moments acting on a structure. All except the simplest of concrete 

}structures are statically indeterminate, generally to a very high degree. The 

§ exact distribution of the load imposed on a beam by a slab which is monolithic 

® with it, or of the bending moments acting on a continuous beam with elastic 
|supports of finite width, are difficult, and sometimes impossible, to calculate. 

Approximations are therefore used; it is assumed that the load imposed by the 
© slab is uniformly distributed, and that the beam has rigid supports of infinitesimal 
pwidth. The results of the calculations are approximate and conservative, and as 

4 they are generally based on nominal uniform loads, and are used in perfunctory 

= calculations to determine the dimensions of the members, greater accuracy is 
useless. 

Most engineers are fully aware of the futility of basing “ exact ’’ calculations 
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on inexact data, but the belief that approximate methods are unsafe or otherwise 
unsatisfactory is still sufficiently widespread to be the cause of much wasted time 
and effort. In a recent design for continuous beams of equal spans calculations} 
were made to determine the bending moments corresponding to all possible 
combinations of live loads on adjacent and alternate spans. The greatest bending] 
moments at the sipports were then reduced by fifteen per cent., and the bending, 
moments at midspan were adjusted accordingly. As would be expected, the 
results of this lengthy exercise in arithmetic were almost identical with those] 
given by the approximate coefficients which are generally used. The confusion’ 
of arithmetical accuracy with good design generally results only in a waste of 
the designer’s time, but more serious consequences may occur. For example, 
a small retaining wall was built some years ago at the side of a garage; the wall 
overturned and was re-built to the same design, which the designer had carefully 
checked. The re-built wall also overturned, the calculations were submitted to} 
another engineer to check, and it was found that although the arithmetic was 
impeccable no allowance had been made for the weight of loaded lorries parked 
immediately behind the wall. It is evident that the designer was so absorbed in! 
arithmetic that he lost sight of a basic requirement. 

There can be few designers who have never found that attempts at apparent 
arithmetical precision have tended to cloud their engineering judgment. Most 
employers discourage unnecessary precision, which wastes time and money and/ 
does them rio credit when such work is seen by others. Indeed, the shortage of 
skilled designers of which so much is heard could be more accurately described 
as a surplus of relatively unskilled ones; if all unnecessary drawing-office work 
were avoided it is possible that calculations and drawings would be made at the 
same speed as before the war and there would no longer be an unsatisfied demand 
for designers and detailers. ‘ 

There are many less obvious examples of waste than those mentioned in the 
foregoing, and which are of much more frequent occurrence. The arithmeticai¢ 
processes involved in such methods of design as moment distribution are often 
pursued to an unnecessary degree of accuracy, simply because the mechanical] 
nature of the work leads to a temporary suspension of thought. Lightly -loaded| 
slabs may be analysed and the reinforcement calculated, when a little thought | 
would show that the minimum reinforcement permitted by the code of practice’ 
would be more than sufficient. Also, restraint moments may be calculated by\ 
more or less complex methods for structures whose unimportance would justify 
the use of estimated values. Occasionally such labour is performed in the name 
of economy, but the number of designers who compare the savings of material 
achieved in this way with the cost of the time taken to make them is surprisingly, 
small. Greater accuracy in necessary detailing would save a great detail 0) 
expense, particularly when mistakes are discovered at a late stage. 

The increased cost of drawing-office work is frequently mentioned by older’ 
engineers, some of whom claim that the output per man to-day is very much 
less than what it was twenty years ago. The avoidance of unnecessary arithmett 
is an obvious way of making up for the fewer hours now spent at the drawing} 
board as a result of the shorter working week and the longer holidays enjoyed bij 
most designers. As in industry, higher costs in a drawing-office can often bf 
countered by labour-saving devices. 5 
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& ENGNERRING — SHRINKAGE STRESSES IN COMPOSITE FLOORS. 


Shrinkage Stresses in Composite Floors. 
By R. J. BARTLETT. 


In beams and slabs of composite construction stresses. develop due to the differ- 
ential shrinkage of the components. The topping is generally cast over precast 
beams and the two eventually act together structurally. The shrinkage of the 
topping will be partly resisted by the beams and stresses will therefore be present 
in the combined section. 

Consider the construction shown in Fig. 1. If X were not bonded to Y it 
would shrink unhindered and no stress would occur. Let s represent the shorten- 
ing per unit length. If this shrinkage were elastic a constant stress equal to s 
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times Young’s modulus E would be present in X, as shown in the stress diagram 
in Fig. 2(a). The total force F would be s x E times the area of X. This 
force acts eccentrically on the composite section producing a distribution of stress 
as in Fig. 2(b). Since, however, force F is not present, the stress due to it acting 
on X alone must be allowed for in Fig. 2(b), producing the distribution shown 
in Fig. 2(c). The final stresses at top and bottom of the composite member are 
respectively 


I Fe I 
Cy r= (I) 
L+4,°2, & 
F Fe 
Se * (2) 
A,+4, & 


in which A, and A, are the areas of X and Y, Z, and Z, are the section moduli 
of the combined areas X and Y, and ¢ is the distance between the centre of area 
of X and the centre of area of X and Y combined. Since the concretes in X and 
Y are of different composition and maturity it is advisable to use a modular ratio 
of, say, I-5 or 2 in calculating the properties of the combined section. The 
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stresses c, in X and c, in Y at their surfaces of 
proportion from Fig. 2(c). 


(CONCRETE! 


contact may be obtained by 


The moment Fe is constant throughout the whole of the beam and therefore 


there are no shearing stresses. At each end, howev 


are zero and increase to a maximum over a short distance. 


be determined precisely, but from the principle of S 
to be equal to the depth d of the joist. 

From Fig. 2 
P in the plane of contact and a moment M perpen 


sary [Fig. 3(a)], and these are supplied by Y at each end of the beam. 


P and M may be found by considering the stresse 
each end of the beam by X as in Fig. 3(b). 


er, the stresses due to bending 
This distance cannot 
t. Venant it may be considered 


(c) it is seen that, in order to maintain the stresses in X, a — 


dicular to this plane are neces-| 
Converse ly, 
s in Y as being maintained ath 


Thus P and M are calculated from} 


—_ Pe,—M P 
a i, 3} 
_ _ Pe, —M P 
ae A, W) 
in which ¢, is the eccentricity of P, and Z, is the section modulus of X. Similarly, } 
__ Peg+M, P A 
a ie 5 
Pe, + M r 
Cy , (6) 
Zw A y 


in which e, is the eccentricity of P, and Z,, and Z,, 


The solution of (5) and (6) is not essential but is 
and (4). 
The force P is a horizontal shearing force i in tl 





are the section moduli of Y.} 
a check on the solution of (3 


1e plane of contact of X and Y , 
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by | at each end of the beam over an area d times the breadth 6 of the plane of contact. 
If F is likened to a prestressing force imposed on the combined section, the 

re— distribution of the bond and the bursting stresses due to P and M respectively 

ngf would be approximately as shown in Fig. 4(a) and (b) (‘‘ Prestressed Concrete.” 

otf By Y. Guyon. Pages 128/9). 

ed, Thus the average bond stress 

F p 
| “= bd” ; . ; ‘ 
~ The maximum bond stress is probably 50 per cent. higher than the average 
at since the distribution over the distance d is approximately parabolic. 

The maximum tensile stress f tending to separate the beam from the topping, 
which would occur at the end face of the beam, may be calculated as follows 
(3\— from the approximate dimensions in Fig. 4(b). Area BHC representing the tensile 
stress must equal the area AGB representing compression. Also BHC is very 
nearly a triangle since line BH is almost straight. The distance between the 
a) centres of areas of BHC and AGB is approximately half the depth. Therefore 


‘ 2 
: M = area BHC x Bx KL =} ‘ < o> ct. 
"4 2 16 


Mm 5 


5 
Thus f = —_ (approximately) ‘ : : . (8) 
; bd? ; 
The stresses due to shrinkage throughout the beam can be high in some 
Y.p cases, but will be substantially reduced by creep in both the beam and the 
3 topping. 
It is assumed in the foregoing that both concretes are capable of resisting the 
y2 tensile stresses indicated in Fig. 2(c). The introduction of stirrups at each end 
to assist in resisting P and M would be unavailing if cracking occurred in the 
} topping, since it would divide the beam into two so far as shrinkage stresses are 
concerned because these stresses are independent of the length of the beam. 


Example. 

A topping 2 in. thick is cast over and bonded to precast beams at 20-in. 
centres (Fig. 5), Young’s modulus is 2 x 10* per square inch for the topping 
and 4 x 10® per square inch for the beams, and the shrinkage per unit length of 
the topping is 2 x 10-4. Calculate the stresses, due to shrinkage of the topping, 
in the cross section and the bond and bursting stresses at each end of the composite 
beam. A, = 20 X 2=40sq.in. A,=(6 X 2+ 2 X 2 X 2) X modular ratio 
=40sq.in. The distance of the centre of gravity of the section from the bottom is 


ox7+2x12™x +2x8 I ; 
f 4 / 3 : =—_ 4°6 in. 
40 + 40 
The moment of inertia of the section is 

p 20 x 2° | ~, RES ., . 

——— + 40 X 2-47 + —————. + 2 xX 12 x 16 
I2 I2 
. 


exexe 


+ 2 x 8 x 3°62 = 589-87 in.‘ 
} 12 
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Z,= a 173°5 in.® Z,= ss es 128-0 in.® f 
3°4 4°6 : 

F =2 xX 10-4 X 2 X 108 X 2 X 20 = 16,000 lb. 
Fe = 16,000 < (3-4 — 1) = 38,400 in.-lb. | 


Using equations (1) and (2), 
ae + wae _ —— = 21°5 lb. per square inch. 
tgs ee... Bae 
80 128-0 
(cy, being negative, is a tensile stress.) 


By drawing the stress diagrams as shown in Fig. 6 similar to those in Fig. 2, 
C, and cz may be calculated from the geometry of similar triangles. Thus 


, | 
= — 100 lb. per square inch. } 


6 ; 
C, = (21-5 + 400 + 100) “ 100 = 291 Ib. per square inch and c, = 291 — 400 | 
= — 109 lb. per square inch. : 
The true stresses in the beams are c, and c, each multiplied by the modular 
ratio 2; that is 


Stress at top = cs X m = 291 X 2 = 582 Ib. per square inch compression. f 
































Stress at bottom = cy X m = 100 X 2 = 200 lb. per square inch tension. 
, e ¢ 2? ) 
To calculate P and M, A, = 40 sq. in., Z, = 20 » — =. and e, = 1 in| 
| 20 4 
I | 2 
| , | x | . ‘ 
| f 
4 
y 2 
1271232") 
Fig. 5. 
400 420-5 en 
/ 
/ 
109 
| : 
es 100 100 
stresses ore in 4 per $9. én. ’ 
Fig. 6. , 
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Therefore, using equations (3) and (4), 


rxXxi- Ff 
40 40 
3 


215 = 


therefore P = 


SHRINKAGE STRESSES IN COMPOSITE FLOORS. 


Px1—M . P 
109 = —- + — 


"+ 
3 


1750 lb. and M = 88o in.-lb. 


By calculating Z,,, Z,,, and ¢,, and then solving (5) and (6), substantially 
similar values of P and M are obtained. Then, from (7) and (8), the average bond 


stress between the topping and the beam u = 


and the approximate bursting stress f = 


a 146 lb. per square inch. 
x 6 
6 x 88 
= a = 196 lb. per square inch. 


Book Reviews. 


“The Building of T.V.A.” By John H. 
Kyle. (The Louisiana State University 
Press, Baton Rouge, U.S.A. Price $7.50.) 

No attempt is made at giving technical 

details. The volume comprises mainly 

photographs of the dams, bridges, power 
stations built by the Tennessee Valley 

Authority since it was formed twenty-five 

years ago, with brief notes on each 

structure. 


“ Ziiblin-bau.” (Stuttgart: J. G. Cotta’sche 

Buchhandlung Nachf. No price stated.) 
THE Swiss family of Ziiblin were among 
the pioneers of reinforced concrete in 
Europe. In the year 1894 Eduard 
Ziiblin built a reinforced concrete loggia 
in Naples. In 1895 he became the licensee 
for the Hennebique system in Italy, where 
he built reinforced concrete factories and 
a large tank in the years 1896 and 1897, 
and in 1898 transferred his activities 
to Strasbourg. The sixtieth anniversary 
of the starting of the Ziiblin business is 
marked by the issue of this fascinating 
book, written by Wolf v. Niebelschiitz, 
translated into masterly English by A. 
Laubenthal, and beautifully printed and 
bound in Germany. The earlier chapters 
deal with the development of reinforced 
concrete in the second half of last century, 
and the remainder is used to illustrate 
some of the structures built by Ed. 
Ziiblin A.G. in many countries of the 
world. The book is one of the best 
sources of information on the early 
development of reinforced concrete, and 
the illustrations, although depicting the 
work of one firm only, present a remark- 
able record of the variety of reinforced 
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and prestressed concrete structures built 
in this century. The size and daring of 
some of the structures built fifty or more 
years ago will surprise many who are 
familiar only with more recent concrete 
work. 


“Composite Construction in Steel and 
Concrete.”” By I. M. Viest, R. S. Foun- 
tain, and R. C. Singleton. (London: 
McGraw-Hill Publishing Co., Ltd. Price 
£2 18s.) 

METuHOoDs of designing members of struc- 
tural steel sections encased in concrete, 
together with formule, tables, and graphs, 
are given in accordance with the recom- 
mendations of the American Association 
of State Highway Officials. The book 
comprises 170 pages, and is mostly con- 
cerned with bridges. 


‘** Bemessungsverfahren.’’ By Benno and 
Helmut Loser. (Berlin: Wilhelm Ernst 
& Sohn. 1958. Price 22 D.M.) 

THE 16th edition of this handbook on the 

design of reinforced concrete is in accord- 

ance with the latest codes of practice of 
the German-speaking countries. 

In the section on bending of rectangular 
sections, tables are included for the 
stresses of 42,670 lb. and 49,780 Ib. per 
square inch permitted for Austrian high- 
grade IV steel and Torstahl. The pro- 
perties of special high-grade and cold- 
worked steels ure discussed, and notes 
are given on Torstahl 40, 60 and 80 and 
the Czechoslovakian Roxor steel. There 
is also a section on glass-concrete floors 
and roofs. 

Professor Brendel describes a method 
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which is claimed to give more accurate 
results than the usual trial-and-error cal- 
culations in the preliminary design of 
prestressed beams of any shape. 

The recommendations of the codes are 
explained, including the ultimate-load 
method of design, and numerical examples 
are given. Many of the formule and 
tables are not directly applicable to 
British practice, but others are useful 
““ Architects’ Detail Sheets.” 


E. D. Mills. (London 
Price 3053.) 


Edited by 
lliffe & Sons, Ltd. 


TuIs is the fourth selection to be pub- 
lished in book form of detail sheets from 
“The Architect & Building News’’. It 
comprises 96 scale drawings of architec- 
tural details and more than a hundred 
photographs of work in Great Britain and 
other countries. The details relate to 
fireplaces, fittings, staircases, walls, win- 
dows, and other features. Nearly all of 
the designs are unusual (called here ‘‘ con- 
temporary ’’). In many cases it would 
have been courteous to give the names of 
the engineers concerned with the work. 


“German Standard Code of Practice 
DIN. 4224: Design of Reinforced Con- 
crete.”’ (Berlin: Wilhelm Ernst & Sohn. 
Price 6 D.M.) 

THE methods of design recommended in 

this new code are considered in “ Der 

Stahlbetonbau,”” by Karl Kersten, which 

was reviewed in this journal for June 

1958. 


By A. Mehmel. 
Price 7.40 


‘* Vorgespannter Beton.’’ 
(Berlin : Springer-Verlag. 
D.M.) 

Tuts work on prestressed concrete is based 
on the author’s lectures at the Technische 
Hochschule, Darmstadt. Constructional 
details of the more important systems are 
discussed, and notes are given on methods 
of supporting and fixing the steel and 
ducts, the tensioning procedure, forms of 
anchorage, and the protection of the steel 
against corrosion. 

There are fully-worked numerical ex- 
amples for a continuous beam for a 
footbridge with post-tensioned steel and 
for a roof beam with pre-tensioned steel. 


“ Rigid Frame Formulas.” 
logel. (London: Crosby 
Son, Ltd. Price gos.) 


In this translation of the new (twelfth) 


By A. Klein- 
Lockwood & 
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edition of the well-known German “ Rab- 
menformeln ”’ eleven 
replaced by eleven new frames, inc luding 
symmetrical triangular frames with tie- 
rods and various conditions at the ends of 
the diagonals, symmetrical and unsym 
metrical fixed rectangular frames with 
hinged joints, and frames with hinged or 
fixed bases and with or without ties at 
various heights. Small improvements 
have been made in the remainder of the 
book, but apart from the new frames the 
contents are substantially as before. 


Books Received. 


‘“‘ Barragens Abdbada: Fundagées, Pro- 
jecto Sobre Modelos e Observagées dos Pro- 
tétipos ”’ (Results of investigations of the 
foundations of arch dams). By Manuel 
Rocha and J. Laginha Serafim. 

*““ A Utilizacdo de Modelos no Dimension- 
amento das Estruturas; Aplicacgoes Diversas 
(A comparison of analytical and experimental 
methods of design). By Manuel Rocha and 
J. Ferry Borges. 

“Solos das Estradas ’’ (Portuguese report 
presented to the International Road Congress 
Istanbul, 1955). 

Lisbon: Laboratorio Nacional de Engen- 
haria Civil. Printed in the Portuguese lan- 
guage, with brief summaries in English 
No prices stated.] 


‘““Spannungen an Tunneléffnungen mit 
rechteckigem Nutzquerschnitt und 
kreisbogenférmiger Uberwélbung ” 
(Stress Distribution Around Tunnel Open- 
ings). By Rudolf Hiltscher. 

“‘ Inverkan av deformationer i vaggar pa 
bjalklagslaster och bjalklagsdeforma- 
tioner vid flervaningshus ”’ (Effects of 
Deformations of Walls in Multiple-Story 
Houses). By Av Henrik Nylander and 
Einar Eriksson. 

“The Design of Reinforced Concrete.” 
By Carl Forssell. [Stockholm: Royal In- 
stitute of Technology. No price stated. 

‘Investigations of Bond between Re- 

inforcement and Concrete.’’ By P. 0 

Jonsson. [Stockholm : Swedish Cement 

and Concrete Research Institute. Price 

8 kroner. Printed in English.]} 

Types of Road Surfacing and Main- 

tenance using Tar or Asphaltic Bitu- 

men.” Road Note No. 5. (London: 

H.M.S.O. Price 3s.) 

“ Field Studies of the Movement of Soil 
Moisture.”’ Technical Paper No. 4I. 
(London: Department of Scientific and 
Industrial Research. Price 6s.) 
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PRESTRESSED HANGAR ROOF AT 


ABINGDON. 


Hangar with Prestressed Roof at 
Abingdon. 


ROOF CAST ON THE FLOOR. 


A metTHOD not hitherto used in Great 
Britain is being used for the erection of 
the shell roofs and supporting columns for 
1 hangar at Abingdon, Berks, for Trans- 
port Command of the Royal Air Force. 
The requirements were set out by the 
Air Ministry, and selected contractors 
were invited to submit designs and ten- 
ders for construction in steel, aluminium 
alloy, or any type of concrete construc- 
tion. Of six tenders submitted, one was 


prestressed with eight cables; the inner 


wall is 5 in. thick and prestressed with 
nine cables; each cable comprises twelve 
wires of 0-276 in. diameter. The solid 


valley beams are g in. wide by to ft. deep, 
and are prestressed with fourteen cables 
each containing twelve wires of 0-276 in 
diameter. The gable beams are pre- 
stressed with sixteen cables each contain 
ing twelve o-276-in. wires; they are of 
inverted tee-shape 18 ft. deep, 9 in. wide 





Fig. 1. 


The Roof 


for aluminium construction, one for struc- 
tural steel with an aluminium roof, one 
for prestressed precast concrete, and the 
others for prestressed concrete cast in place. 
The design described was selected because 
it was considered to satisfy the require- 
ments of stability, appearance, time of 
erection, durability, and low maintenance 
costs, and was also Io per cent. cheaper 
than the next lowest tender and 28 per 
cent. cheaper than the highest tender. 
The hangar is divided into three bays, 
each of which has an area of 186 ft. by 
110 ft., and is roofed by three barrel vaults 
supported by a column at each corner; 
the bays are connected by two link-bays 
36 ft. wide. The total uninter- 
rupted floor area is 613 ft. by 103 ft. 
The hollow edge-beams are 6 ft. 5 in. 
wide, 5 ft. 1 in. deep at the outer face and 
10 ft. deep at the inner face. The bottom 
is 6 in. thick and is prestressed with six 
cables; the outer wall is 5 in. thick and 
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During Casting. 


at the stems, and 2 ft. 6 in. wide at the 
bottom for a depth of 1 ft. 6 in. 

The beams were prestressed from both 
ends, and a “ walkie-talkie ’’ radio 
used to co-ordinate the work. 

In each “‘shell”’ there are 106 Freyssinet 
cables, each comprising twelve o-276-in. 
wires. The roofs are 3} in. thick at the 
crown and 5 in. thick at the valleys. 

The roofs were cast on the floor of the 
hangar, on which building paper was laid 
to prevent adhesion of the beams which 
were cast directly on the floor. Form- 
work travelling on bogies was used for 
casting each vault in several sections; as 
each section was completed the form- 
work was moved on to the next section, 
the completed sections resting on the 


was 


duter beams and the valley beams. 
Fig. 1 shows two of the bays completed 
and the third being cast. A _ section 


through the roof is shown in Fig. 2. 
Each roof weighs about 1400 tons, and 
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Fig. 2. 


the method of lifting a bay and forming 
the columns is shown in Figs. 3 to6. The 
columns are formed of precast T-shape 
blocks of reinforced concrete to form a 
hollow column 4 ft. 6 in. by 3 ft. 6 in. in 
cross section; 1000 of these blocks, each 
weighing half a ton, were precast on the 
site for the twelve columns of the hangar. 

The roofs were first lifted to a height of 
2 ft. 8 in. above ground level by means of 
hydraulic jacks at each side, care being 
taken to ensure that the roof did not 
deviate more than 1 in. from the level posi- 
tion ; this operation took six hours, after 
which the blocks were inserted to form 
the columns as the roof was, raised to its 
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Part Cross Section Through Roof. 


final height of 46 ft. The hydraulic jacks 
each had a capacity of 200 tons. 
When the roof had been raised high 
enough to accommodate another course 
of blocks, two of the jacks were locked 
and the other two retracted while two 
blocks were placed in position on opposite 
sides of the column. Before the blocks 
were inserted a layer of stiff 1 : 3 cement 
mortar was placed on top, the depth of 
g in. being ensured by the use of a steel 
tray fixed to the top of the block. The 
jacks that had been retracted were then 
set under the new blocks and the lifting 
continued until the roof was high enough 
for the insertion of blocks at the other 





Fig. 3.—Roof Fully Raised. 
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two sides. When the load was applied 
the mortar joints were compressed to a 





Fig. 4.—Raising a Column. 
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thickness of § in., and none of the mortar 
was squeezed out. 

The columns were prestressed by four- 
teen Macalloy bars of 14 in. diameter, 
anchored to a foundation block below 
ground level and tensioned from the top 
after the space between the blocks had 
been filled with concrete. In Fig. 6 is 
shown the steel bracing used to stabilise 
the structure before tensioning the bars. 

In the design a maximum wind velo- 
city of 85 miles per hour was allowed for, 
and a maximum variation in tempera- 
ture of 45 deg. Fahr. The compressive 
strengths of the concrete were specified 
to be 4000 lb. per square inch at 28 days 
in the shells and 6000 lb. per square inch 
in the beams 

The front of the hangar will have 
sliding folding doors operating in three 
pairs. The roof is insulated with board- 
ing and roofing felt to retain the heat pro- 
vided by radiant heating panels sus- 
pended from the roof and walls. 

The scheme was evolved by the con- 
tractors, Messrs. John Laing & Son, Ltd., 
in collaboration with Messrs. Ove Arup 
& Partners, the consulting engineers. It 
is estimated that this method of erecting 
the roof was cheaper due to the saving of 
scaffolding and plant that results from 
casting the roof and installing the ser- 
vices and finishes at ground level. Each 
bay was raised in one week by thirty men. 


Civil Engineering Scholarships. 


THE first awards have been made by the 
Civil Engineering Scholarship Trust to 
eleven candidates. The value of the 
scholarships is an average of nearly £400 
a year, and will enable the boys to com- 
mence a three-years’ or four-years’ course 
of civil engineering at a university. The 
Trust received 117 applications for the 
scholarships, and expects to increase the 
number available next year. The Trust 
is sponsored by the Institution of Civil 
Engineers, the Association of Consulting 





Fig. 5.—Method of Transporting and Engineers, and the Federation of Civil 
inserting Blocks. Engineering Contractors. 
er: aeenenese Shy 
| ictie 1 exnanam & 
} C— —————= = > 
a — td ah - ae! A. — © 
bay ri bay we? taynes 
Fig. 6.—Stages of Construction. 
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A CONCRETE 
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A CONCRETE and glass canopy has been 
constructed at the Savoy Hotel, London, 
as part of a porte-cochére. It has an area 
of 2500 sq. ft. and comprises three arched 
bays; the spans of the side arches are 
15 ft. 6 in. with a rise of 1 ft. 9 in. and the 
span of the central arch is 20 ft. with 
a rise of 2 ft. 3 in. (Fig. 2). At each 
end of the canopy a curved reinforced 
concrete slab, 4} in. thick, cantilevers 
upwards. 

The arches are supported on inverted 
tee-beams the bottom flanges of which are 
curved to accord with the concrete and 
glass panels. The span of the beams is 
32 ft.; they are supported at one end on 





AND GLASS CANOPY. 


ONCR 


Concrete and Glass Canopy. 


bearings cut into the building. The outer 
supports consist of four circular columns 
which taper from 15 in. at the top to 
12 in. at ground level. The height from 
the ground to the soffit of the beams is 
16 ft.9 in. The bases of the columns are 
of reinforced concrete, and are connected 
by a beam 15 in. square about 6 in. below 
the ground. All the concrete for the 
foundations and superstructure was cast 
in place. 

The architects were Messrs. Thurlow, 
Lucas & Janes, the contractors 
Lenscrete, Ltd., and the structure 


were 
was 


designed by the British Reinforced Con- 
crete Engineering Co., Ltd. 


Fig. 1. 
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LARGE WATER TOWER AT DUNSTABLE. 


Large Water Tower at Dunstable. 


A WATER toweT w ith a Capac ity ol 200,000 


galls. and a height of more than 120 ft. 
is being built at Dunstable for General 


Motors, Ltd. It will be one of the largest 
in the country. 

The tank is of the Intze type, sup- 
ported on eight reinforced concrete col- 
umns equally spaced on a pitch circle 
238 ft. in diameter. The foundations are 
independent bases resting on chalk, which 
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occurs 2 ft. below ground level The 
underside of the tank will be 100 {t. above 
the ground and the columns will be braced 
at intervals of 20 ft. A valve platform 
consisting of a floor-slab 5 in. thick sup 
ported on beams will be provided 7 ft. 6 in. 
below the underside of the bottom of the 
tank. 

The roof will be a dome with a thick- 
ness of 4 in. and a radius of 58 ft., and at 

















LARGE WATER TOWER AT DUNSTABLE. 


the crown there will be a cupola with a 
diameter of 5 ft. 8 in. and a height of 3 ft. 
The roof will be connected by a ring-beam 
to the cylindrical part of the tank, which 
will have an overall diameter of 47 ft. 6in., 
the wall being 16 ft. high and g in. thick. 
A lower ring-beam will connect this wall 
to the conical part of the bottom of the 
tank, which will be 12 in. thick and ro ft. 
high, and will balance the domed floor. 
The domed bottom will have a thickness 
of 12 in. and a radius of 22 ft. 3 in. The 
main ring-beam will be at the line of 
intersection of the conical and domed 


(CONCRETE 


tank-bottom and will transmit the load 
to the supporting columns. 

A valve-pit below ground between the 
column bases will contain the valve con- 
trols and pipes for the tower. It is 
14 ft. 6 in. long, 14 ft. wide, and 8 ft. 6 in, 
high, and is of reinforced concrete; the 
walls and roof are 9 in. thick. The floor 
is 12 in. thick and projects 12 in. 


The tower was designed by the British . 


Reinforced Concrete Engineering Co., 
Ltd., who also supplied the reinforcement, 
and the contractors are Messrs. Fletcher 
& Co., Ltd. - 


The Construction of Roads on Peat. 


TECHNICAL Paper No. 40 of the Depart- 
ment of Scientific and Industrial Research 
is entitled ‘““A Review of Existing 
Methods of Road Construction over 
Peat,” and is available from H.M. Station- 
ery Office at 3s. 6d. It has been prepared 
at the Road Research Laboratory, and 
gives brief descriptions of methods that 
have been used in the United Kingdom 
and elsewhere for the construction of 
roads over peat. The following notes are 
given on some concrete roads laid on peat. 

Since concrete roads are usually about 
half the thickness of flexible roads their 
smaller weight should normally result in 
less settlement. In addition, concrete 
roads carrying medium traffic over peat 
tend to develop less abrupt longitudinal 
undulations than do flexible pavements. 
Cracking and severe loss of shape may 
eventually occur, however, especially if 
traffic increases. 

In Northern Ireland a common practice 
is to lay doubly-reinforced slabs 8 in. 
thick directly on the peat or on a base 
of material taken from old waterbound 
macadam roads. The slabs are usually 
about 50 ft. long, 1o ft. or 20 ft. wide, 
and dowelled at the joints. These roads 
usually behave reasonably satisfactorily 
under moderately light traffic. Longitu- 
dinal waviness is common, but relatively 
little cracking occurs. The importance 
of dowelled joints or of coastructing slabs 
to full width of the road is shown by the 
fact that differential settlement of adja- 
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cent slabs usually occurs when dowel bars 
are omitted. The deformation of somé 
of these roads has, however, become 
sufficient to warrant total reconstruction) 
although many still continue to giv@ 
satisfactory service. 

In East Anglia reinforced and unrein 
forced concrete have been used for mino 
roads over peat. In general, the per 
formance of these roads has been good 
Roads in use up to thirteen years show 
that unreinforced slabs 8 in. thick wer 
particularly free from trouble if theif 
length was limited to 12 ft. 

In Scotland concrete on main roadg 
with medium traffic over peat has giver 
reasonably satisfactory results. On the 
Perth-Inverness road an 8-in. doubly 
reinforced surface was laid, with rein! 
forced beams 18 in. deep under the edges 
and joints. No noticeable settlement o! 
this road has occurred after 26 years 
The concrete road at Spean bridge on thé 
Fort William-—Inverness road is doubly 
reinforced and 8 in. thick, thickened te 
154 in. at the outside edges; the road ha 
settled considerably, although its riding 
qualities are reasonably good. A con 
crete road between Newtonmore ant 
Laggan Bridge is doubly reinforced an 
8 in. thick; it settled so unevenly that | 
was covered with a bituminous surfacing) 
In the only known case in which con 
crete was used over peat carrying frequen 
and heavy traffic the road was in frequen 
need of repair. 
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PETROL STORAGE TANKS IN LONDON. 


Petrol Storage Tanks in London. 


Four light gasworks feedstock tanks, for 
the storage of petrol, are now being built 
for the South Eastern Gas Board at 
Greenwich, Wandsworth, Croydon, and 
Sydenham. The capacities of the tanks 
at Greenwich and Croydon will be 
150,000 galls., at Sydenham 100,000 galls., 
and at Wandsworth 240,000 galls. in two 
compartments. 

In order to reduce the risk of fire, the 
tanks are below ground and are designed 
to conform to the requirements of the 
London County Council; these require 
the tanks to be of steel surrounded by 
high-quality concrete, and to be tested 





f 7 
Bey 


were placed on a steel grillage which 
rested on a prestressed concrete slab at 
the bottom of the excavation. A layer of 
tarred sand, in which drainage channels 
were formed (Fig. 1), was placed on top 
of the concrete base. The steel side-plates 
were subjected to the full test load before 
the surrounding concrete was placed, and 
were therefore arranged as shown in 
Fig. 3 to provide the necessary resistance 
to bending. The steel plates forming the 


roof are attached to the underside of pre- 
stressed beams, by means of stiffeners 
cast in place, on an assembly bay adjacent 
to the tank (Figs. 4 and 5), and were then 


Fig. 1.—Draining Channels in Base. 


with a head of water 1 ft. greater than 
the depth of the tank. It was also con- 
sidered desirable that the bottom of the 
excavation should not be below the level 
of the ground-water, and the restricted 
available necessitated the use of 
rectangular tanks. The time of construc- 
tion was required to be as short as 
possible. 

In the interest of economy all the tanks 
are of similar construction, the only 
differences being those due to the capaci- 
ties required and the configuration of the 
sites. The following description relates 
particularly to the tank at Greenwich 
(Figs. 2, 3, 5 and 6); that at Wandsworth 
is shown in Figs. 1 and 4. 

The general arrangement is shown in 
Fig. 2. In order to allow the steel lining 
to be tested for leaks, the bottom plates 
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moved into position on rollers. The 
welding was completed, the floor of the 
tank tested, jacks inserted under each 
pair of roof beams, and the tank lifted in 
order to remove the grillage; the structure 
was then lowered so that the roof beams 
were supported on previously-prepared 
side beams and the floor was supported 
on the prestressed base. The full test 
load was applied, and the walls concreted. 

The sequence of construction is given 
in the following. 

(1) The pit was excavated and the 
prestressed slab laid at the bottom. 
Concrete columns supporting the pre- 
stressed side beams were then cast along 
two sides of the pit. 

(2) The steel grillage was placed on the 
base slab, and the floor and walls of the 
steel tank erected. 
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iDEAMS Fig. 3.—Erecting the Steel Tank. 
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Fig. 4.—Construction of Roof. 
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PETROL STORAGE TANKS IN LONDON. 





Fig. 5. 


(3) At the same time the precast pre- 
stressed roof beams were placed in pairs 
on the roof plates. Stiffeners were placed 
between each pair of beams; the reinforce- 
ment of the stiffeners passes through holes 
formed in cleats attached to the plates to 
ensure that these are firmly connected to 
the beams. 

(4) The roof units were moved along 
runways consisting of steel sheet piles to 
the beams alongside the tanks, and then 
along these beams into position. A special 
type of roller known as a “ mover skate ”’ 
was used. The longitudinal and _peri- 
pheral welds in the roof were made, and 
the steel tank thereby completed. 

(5) Jacks were placed under the ends 
of the roof units, and the tank lifted until 





Fig. 6. 
430 


Moving Roof 


View of Tank after Lowering. ' 





Units into Position. 


| 


the grillage could be removed. During 
this operation, temporary suspension rod¢ 
supported the steel bottom of the tank! 
The tank was then lowered until thé 
floor rested on the base slab, and th 
roof beams were supported on the con 
crete beams at the side (Fig. 6). 

(6) The tank was tested, and the sur 
rounding concrete placed and prestreae 
vertically. Finally the roof was covere 
with concrete and the ground was back 
filled. j at 

The work was designed by the Centraf !° 
Construction Department of the South} 4" 
Eastern Gas Board, the general contractor la 
are the Demolition and Construction Co/ of 
Ltd., and the steel tank was fabricate¢ 9° 
by the Redheugh Iron & Steel Co., Ltd 
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Bm (& Coe A SWISS SYSTEM OF PRESTRESSING. 


| A Swiss System of Prestressing. 


Tue bridge described in this article is one 
of the first structures in Great Britain to 
be prestressed by the BBRV system of 
post-tensioning, which was developed 
some years ago in Switzerland and has 
since been used elsewhere (the initials 
BBRV are those of Messrs. Birkenmaier, 
Brandestini, R6s, and Vogt, the inventors 
of the system). It differs from other 
systems in that multiple-wire cables cap- 
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TYPICAL DETAIL OF 90 TON 
EFFECT ve TER e 


APPLICATION TO A BRIDGE IN KENT. 


with a diameter of 0-20 in. or 0-276 in. 
In order that the enlarged head, called 
a “‘ button-head ” or “ nail-head ”’, may 
be formed properly, the carbon content 
of the steel should be about 0-7 per cent. 
The shape and proportions of the head 
are also important (Fig. 1) ; tests show 
that a diameter of about 1} times the 
diameter of the wire and a thickness of 
about seven-eighths of the diameter are 
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the sur} 


MSL FOR 


stresset Fig. 1. 


covere( 
as back} 
) able of sustaining working loads exceeding 
. Central 100 tons are used, and each wire is 
South} anchored at each end by means of en- 
itractors !arged heads formed on the wire. Details 
tion Co} Of a typical cable to provide a force of 
bricated 99 tons are given in Fig. 1. 


0., Ltd 

a The Cables. 

i A cable may comprise up to 44 wires 
}the number depending on the working 


t load, which for standard cables may be 
$28, 56, 90, or 125 tons; a cable for 
7” working load of 250 tons is being 
developed. The space occupied is small 
in relation to the force in a cable. All 
wires are cut to the same predetermined 
, B length, two steel anchor-heads (each of 
4 


[tne w is perforated to accommodate all 





the wires) are threaded over the ends of 
the wires, enlarged heads are formed at 
both ends of each wire, and the cable is 
) then ready to be placed in position. 
: The wire used in this country is gener- 
, ally hard-drawn, with a tensile strength 
from 100 tons to 110 tons per square inch 
in accordance with B.S. No. 2691 and 
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most satisfactory because the strength of 
the head so formed exceeds the tensile 
strength of the wire. The head is formed 
by cold-upsetting of the end of the wire 
in a machine (Fig. 2) operated by electrical 
or hydraulic means. The wire is placed 
in a slot in the machine, the slot is closed 
to grip the wire, and a crank-operated ram 
pressing on the end forms the required 
shape. The process, which occupies only 
a second or so, is generally carried out 
near the bench on which the cables are 
formed ; alternatively the heads may be 
formed on one end of each wire and a 
portable machine used to form those on 
the other ends after the cable is placed 
in position. 

It is usual for the cable to be made up 
completely with a jacking anchor-head at 
one end and a fixed anchor-head at the 
other end, the wires being encased in a 
sheath with enlarged ends as shown in 
Fig. 1. The complete cable is fixed in the 
shuttering before concreting. When the 
concrete has hardened the cables are ten- 
sioned and grout is injected in the sheaths. 
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The anchor-head at the jacking end of 
the cable is a steel annulus (Fig. 3) per- 
forated with two concentric rings of holes 
to receive the wires ; a larger central hole 
is tapped to receive a threaded draw-rod. 
The outer rim of the annulus is threaded 
to receive a locking ring which transmits 
the prestressing force to a steel plate 
bearing against or embedded in the con- 
crete. If the cable is completely made 
up before insertion in the shuttering, the 
fixed anchor at the end remote from the 
jack comprises a square steel block and 
bearing plate (Fig. 1) without a central 
hole but perforated to allow the wires to 
pass through and be retained by the heads 

The sheaths are up to 2} in. diameter. 
The enlarged ends are up to 4 in. diameter 
at the fixed end and 4{ in. diameter at 
the jacking end. The length of the en- 
largement at the jacking end is sufficient 
to allow the anchor-head to lie inside the 
sheath before tensioning the cable. 

Long cables are formed by coupling 
together two or more cables, on the 
meeting ends of which jacking anchor- 
heads are provided, a short threaded rod 
being screwed into both anchor-heads. 
It is desirable to tension curved cables 
and long cables from both ends, and a 
jacking anchor-head is provided at each 
end. 

An alternative method is to insert the 
cables in ducts formed in the concrete. 
The anchor at the fixed end comprises 
a steel annulus similar to the anchor-head 
at the jacking end except that it is smaller 
in diameter because of the absence of the 
central hole for the draw-rod. A modi- 
fication of this method is to form the 
nail-heads on one end of the wires, insert 
the wires in an anchor-head of the smaller 





Fig. 3.—Anchor-head at Jacking End. 
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Fig. 2.._Machine for Forming 
Heads on Wires. 


type described, insert the wires and 
anchor-head into the duct from the fixed- 
end, thread a jacking anchor-head over 
the free ends of the wires, and finally 
form the nail-heads on these ends 
The ducts in which the cables are 
inserted are formed by one of the usual 
methods. The diameter of the duct is 
between 1% in. and 2% in., depending on 
the number of wires in the cable. The 
duct is enlarged at the fixed end to be- 
tween 2} in. and 4{ in., to allow for the 
spreading of the wires as they enter the 
anchor-head, and to between 2} in. and 
5% in. at the jacking end to allow the 
anchor-head to be a short distance inside 
the duct before the cable is tensioned 
If completed cables are inserted the ducts 
must be large enough throughout to 
allow for the passage of the annular fixed- 
end anchor-heads. If the nail-heads are 
formed on one end of the wire after it 1s| 
inserted in ducts, the length of the en-| 
larged duct at the fixed end is increased 
so that the fixed-end anchor can enter the 
duct sufficiently far to enable the nail- 
heads to be formed at the other end. 


Tensioning the Cables. 

The cables are tensioned by an hydrauli 
jack with a capacity of 100 or 150 tons 
The jack is operated manually by a lever 
on the body (Fig. 4), and can also be} 
adapted for operation from a distance b) 
a high-pressure pump operated manuall 
or electrically. A threaded draw-rod 4) 
screwed into the central hole in the anchor-| 
head. The jack has a hole centrally| 
through the body so that it can be slippe 
over the draw-rod in which position It 
retained by a lock-nut on the protruding 
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end of the draw-rod. A steel barrel acts 
as a spacer between the jack and the 
bearing-plate. 

[he jack pulls the draw-rod, bring- 
ing the anchor-head with it and thereby 
tensioning the wires. When the required 
force or extension is obtained, the locking- 
ring is screwed tightly against the bearing- 
plate ; the final tightening is by means of 
a hammer and a bar, the end of the bar 
engaging in slots in the periphery of the 
locking-ring. The anchorage of the wires 
can be inspected at any time during the 
operation and a broken wire can be 
detected before grouting. 

The extension is indicated by gradu- 
ations on the ram of the jack. The force 
is indicated by the manometer attached 
to the jack or more accurately (within 

-I per cent.) by means of a dynamometer 
(Fig. 5). The losses due to friction, 
shrinkage, and creep can be allowed for 
by attaching the dynamometer and oper- 





Fig. 4.—Draw-rod and Jack. 
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ating the jack at any time after the initial 
tensioning so long as the ducts have not 
been grouted. It is usual for these losses 
to be made good immediately before 
grouting, by re-tensioning the cable to 
the initial force assumed in the design. 
There is no loss due to slipping of the 
wires at the anchorage. 


Application to a Service Bridge. 
The bridge shown in Fig. 6 and illus- 


trated in course of construction in Fig. 7 





Fig. 5.—Jack with Dynamometer. 
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supports services at the works of the 
South Eastern Gas Board at Isle of Grain, 
Kent, and comprises two spans of about 
95 ft. and one of about 34 ft. Each span 
comprises two prestressed longitudinal 
main girders of I-section supporting pre- 
cast transverse beams carrying precast 
deck slabs. The ends of the transverse 
beams rest on the bottom flanges of the 
main girders and are secured by two 
tensioned 0-276-in. wires anchored in the 
girders. The girders are supported on 
prestressed double-cantilever cross-heads 
carried on reinforced concrete frames as 
shown in Figs.6 and 7. One end of each 
main girder is fixed and the other carried 
on a roiler bearing in the longer spans, or 
a sliding bearing in the shorter span. 
The main girders are made with precast 
blocks (Fig. 8) which were assembled in 
position on the temporary steel Bailey 
bridge shown in Fig. 7. The meeting 
faces of the blocks were bush-hammered 
and after erection and alignment the 
joints were filled with mortar comprising 
I part (by volume) of cement to 2 parts 
of sand ; the water content was about 
6 gall. per 112 lb. of cement. The cables 
were not tensioned until the grout attained 
a compressive strength of more than 
2000 lb. per square inch. 

Each of the longer girders has five 
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cables, two of which have a nominal 
capacity of 50 tons and three of 100 tons. 
The nail-heading at the jacking ends was 
done after the cables had been inserted 
in the ducts ; the enlarged part of the 
duct at the fixed end was therefore longer 
than usual, so that the anchor-head 
could pass inside the duct to enable the 
wires at the jacking end to be pulled 
sufficiently far out of the duct to enable 
the heads to be formed on the ends. The 
three cables in the bottom flange are con- 
tained in an elliptical duct, thereby avoid- 
ing the reduction of the area of concrete 
which would occur if three large circular 
ducts were provided. The profiles of the 
cables are shown in Fig. 9 and the posi- 
tions at the end of the girder in Fig. 4. 

The cables were tensioned with the jack 
operating at the central support and in 


the following sequence: No. 1 (lower 
curved 50-tons cable); No. 2 (upper 
curved 50-tons cable); No. 3 (outer 
straight 1oo-tons cable) ; No. 4 (inner 
straight 100-tons cable) and No. 5 


(central 100-tons cable). At the stage 
shown in Fig. 4, cables Nos. 1 and 2 have 
been tensioned, locked, and grouted ; 
cable No. 3 has been tensioned and locked, 
but the draw-rod is still in position ; 
cable No. 4 is being tensioned, the jack 
being in position ; cable No. 5 has not 
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Prestressed Concrete Service Bridge : 


two Spans during Construction. 


yet been tensioned, and the anchor-head 
is visible just inside the enlarged part of 


the duct. 





Each 50-tons cable contains twenty-six 
wires, and each 100-tons cable forty-two 
wires, all of o-2 in. diameter. 
tensile strength of the wires is 112 tons 


The average 


per square inch and the 1 per cent. proof 
stress not less than 98-8 tons per square 
inch. The initial tensile stress in the 
wires was about 170,000 lb. per square 
inch (about 5300 lb. per wire) in each 
straight cable and an effective force of 
about 5000 lb. per wire in the curved 
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cables. Before grouting, the cables were 
re-tensioned to about 5000 lb. per wire 
to make good the losses ; the grout was 
similar to the liquid mortar between the 
blocks, but it also contained a chemical 
to retard setting and a non-shrinking 
agent. The South Eastern Gas Board is 
contemplating the use of a bituminous 
liquid such as gas-works tar, instead of 
a cementitious grout, for injection into 
ducts to ensure greater protection of the 
wires. 

After the tensioning and grouting opera- 
tions were completed, the anchor-heads 
were embedded in concrete in the recesses 
at the ends of the girders and held in place 
by small grids of mild steel bars (Fig. 10) 
welded to the bearing plates. 





Fig. 8. 
Hammered Face, showing Cable Ducts. 


Precast Block with Bush- 
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Stresses during Prestressing. 


The sequence of tensioning the cables 
is important to ensure that no significant 
tensile stresses are produced. Thestresses 
are not easy to determine because of the 
variable contribution of the dead load ; 
the weight of the precast blocks forming 
the girder caused the temporary steel 
bridge to deflect, and when the first cables 
were tensioned the weight on the middle 
of the steel bridge was reduced. Con- 
sequently the elastic deflection of the steel 
bridge was reduced so that it still sup- 
ported some of the weight of the blocks, 
even at the middle of the span. All the 
weight was transferred entirely to the end 
supports of the girder only when the last 
cable was tensioned. 

As tensioning of the cables proceeded 
observations were made of the degree of 
freedom of the blocks forming girder No. 2. 
It was found (Fig. 10) that all the blocks 
were supported on the steel bridge when 
cables Nos. 1 and 2 were tensioned ; a 
few central blocks were free when cable 
No. 3 was tensioned ; and all but a few 
blocks at each end were free when cable 
No. 4 was tensioned. The diagrams on 
Fig. 11 show the probable stresses at an 
end joint and at a joint near the middle 
of the span during the tensioning opera- 
tions. Comparison with the correspond- 
ing diagrams, assuming all blocks to be 
free of the steel bridge, show that in some 
cases the stresses are likely to be the 
reverse of what might be expected. 


Reduction of Prestress 
due to Friction. 


Some observations were made to deter- 
mine the loss due to friction between the 
curved cables and the sides of the ducts. 
In particular the loss in the upper cables 
in three of the double-cantilevered cross- 
heads at the supports (Fig. 9) was investi- 
gated. The radius of these cables is about 
26 ft. and the length about 30 ft. ; the 
ducts comprise corrugated steel tubes of 
1% in. internal diameter. The two lower 
cables (Nos. 2 and 3) turn through an 
angle of about 55 deg. and the upper 
cable (No. 1) through about 47 deg. 
Each cable was tensioned with a force 
P, of about 58 tons with the jack and 
dynamometer attached at one end rhe 
locking-ring at this end was then tight- 
ened, and the jack released and trans- 
ferred with the dynamometer to the other 
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TABLE I. 


Forces Reduction due to friction 


Angle 
: 4 Meas ed latec 
Cross Radius easurec Calculated 


head (ft.) Jacking  Dynamometer 


) (tons) (t (per cent.) (per cent 
- Py ons) P Pp ftons) P > 

Po : P, Po : x 100 P, Pp = - y 100 
deg radians 


47 0-320 55 45°35 
17 0-320 8 


5 
47 0820 57°7 14°9 





De NW 
3 
DNR 
NNN 


end. A pull was applied to the anchor- 
head at this end, and at the instant when 
the locking-ring at this end became free 
the force Pp at this end was recorded. 
The difference between P, and Py repre- 
sents the reduction due to friction of the 
cable in the duct and the friction of the 
jack. Before removing the jack, this 
reduction was made good by tensioning 
the cable from this end to the full design 
load. 

The observations are given in Table I, 
which also shows the theoretical reduction 
calculated in accordance with the ex- 
ponential formula given in the British 
draft code for Prestressed Concrete and 
the draft Code for Liquid-retaining Struc- 
tures. The formula can be expressed in 
a modified form, namely, that the reduc- 
tion in tons due to friction at a distance 
of x ft. from the tangent point nearer the 


ur 


jacking end is |1 —e * |p, tons, in 
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Fig. 11.—Effect of Tensioning Cables. 
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which P, is the jacking force in tons, R 
the radius of the cable (or inner edge of 
the duct) in feet, and y the coefficient of 
friction which in this case is assumed to 
be 0-30 for steel wires in a corrugated-steel 
duct. For the total reduction P,—Pp in 
the entire length of cable between the 
tangent points, ¥ is the length of the 
curved part of the cable and therefore the 


z. , 
term 7 1s equal to « radians, in which 
t 


a is the angle through which the cable is 
defiected in the length x ft. Therefore 


P, — Pp [1 a |Peo tons. 


ever 


Table I shows that the measured total 
reduction was between 20 per cent. and 
22 per cent., whereas the reduction cal- 
culated at the time of the design of the 


Exhibition of Precast Concrete. 


An exhibition of more than 200 photo- 
graphs of various types of precast con- 
crete products was held in London in 
November under the auspices of the 
Cement & Concrete Association, and is 
now visiting other cities. The exhibition 
may be seen at the following places. 
Admission is free. 


December 15 and 16. Houldsworth Hall, 
Manchester. 
December 18 and 19. 

bers, Liverpool. 
January 5 and 6. 
Glasgow. 


Bluecoat Cham- 


McLellan Galleries, 


January 8 and g. Freemason’s Hall, 
Edinburgh. 
January 12 and 13. Marryat Hall, 


Dundee. 
January 19 and 20. 
forth, Newcastle. 


Central Hall, Gos- 


January 22 and 23. Corn Exchange, 
Leeds. 

January 26 and 27. Mappin Hall, Shef- 
field. 

January 29 and 30. Technical College, 
Nottingham. 


February 2 and 3. 


: Stuart & Suckling 
Halls, Norwich. 
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structure was between 21 per cent. and 
22 per cent. excluding the friction of the 
jack but assuming ys o-3. If a co- 
efficient of friction of 0-35 is assumed, the 
calculated reduction is between 25 per 
cent. and 26 per cent. The test shows 
that the assumption of a coefficient of 0-3 
is reasonable and gives slightly conser- 
vative results. The diagrams in Figs. 9 
and 11 and the data in Table I are based 
on similar diagrams presented by Mr. 
Chas. E. Reynolds at the International 
Congress on Prestressed Concrete held in 
Berlin in May, 1958. 

The bridge described in the foregoing 
was designed by the South Eastern Gas 
Board in collaboration with Messrs. 
Simon-Carves Ltd., who are the licensees 
in Great Britain for the BBRV system. 
The contractors were Sir Robert McAlpine 
& Sons, Ltd. 


New Anchor for Prestressing Bars. 
THE wedge anchor-grip shown in the 
illustration has been developed for use 
with the Lee-McCall prestressing system ; 
the wedge can be anchored anywhere on 
the bar, whereas a threaded end can be 





bars of 


used only on predetermined 
lengths. The use of this grip enables bars 
of stock lengths to be used, and the end 
of the prestressed member is nearly flush. 
The recommended initial jacking stress for 
Macalloy bars anchored with wedge grips 
is 45 tons per square inch. Threaded 
anchors are still available. 
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MISCELLANEOUS. 


Fibrous Material for Column 
Shutters. 


THE illustration shows the use of a 
tube of fibrous material as shuttering in 
the construction of sixty-five reinforced 
concrete columns at a building at Bourne- 
mouth. When the reinforcement is fixed 
the tubes are lowered over it and fixed 
at the top and bottom and the concrete 
placed. Three days later a hose is used to 
soak the tubes with water and they are cut 
away. It is claimed that the cost is about 
two-thirds of the cost of other shutters for 
round columns. The architect is Mr. Alan 
A. Briggs and the contractors Messrs. 
W. E. Chivers & Sons, Ltd. The tubes 
were supplied by Venesta, Ltd. 
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Accidents during Prestressing. 


THe “Annual Report of the Chiel 
Inspector of Factories for the Year 1957” 
(H.M.S.O. Price 5s.) states that serious 
accidents, some fatal, have occurred 
when high-tensile steel has broken or has 
been suddenly released during tensioning 
in the production of prestressed concrete 
If it breaks the steel whips out of the 
mould or concrete at a dangerous speed, 
and to eliminate this risk it is recom- 
mended that tunnel-shaped guards made 
of expanded metal or stout wire mesh 
should be used. 

If the tensioned reinforcement is 
suddenly released, for example by failure 
of the anchoring device, it may fly out 
with sufficient force to impale anyone 
nearby. To overcome this risk, it is 
recommended that strongly-constructed 
shields of steel or timber be fitted behind 
each anchorage, that the jacks should be 
operated from the side of the beam, and 
that access to the area behind the 
anchorage should be prohibited until 
the tensioning operation is completed. 


Strength in Bonding of Indented 
Prestressing Wires. 

INVESTIGATIONS on the effects of repeated 
loading of prestressed beams showed that, 
when the concrete is of high strength, 
deformed wires offer little advantage over 
slightly-rusted plain wires in developing 
bond with the concrete and in control- 
ling cracking. The ultimate strength of 
beams with post-tensioned and grouted 
cables, in which failure was due primarily 
to crushing of the concrete, may be calcv- 
lated by simple methods provided that the 
initial tension in the cables conforms with 
normal practice. Associated tests on pre- 
stressing wires have confirmed that the 
loss of prestress resulting from relaxation 
of stress in the steel is likely to be between 
4 and 5 tons per square inch in the case ol 
wire from coils of large diameter, and that 
special treatment in manufacture cai 
provide a wire that results in a loss of only 
about 1 ton per square inch. [From 
‘‘ Building Research, 1957.” H.M. Sta 
tionery Office. Price 5s. 6d.] 





THE CONCRETE SERIES 
For detailed prospectuses of books on concrete, 
priced in sterling and dollars, send a postcard to 


Concrete Pusiications Ltp. 
20 Dartmouth Street, London, S.W.1 











December, 1958. 


ing. 
Chief 


1957" | 
serious | 


ccurred 
1 or has 


isioning | 


ynicrete. 
of the 
3 speed, 
recom- 
is made 
e€ mesh 


lent is 
r failure 
fly out 
anyone 
. es 


' 


ADDITIONAL 


Additional British 


An amendment to British Standard Code 
No. 3, ‘‘ Code of Functional Requirement 
of Buildings, Chapter WV—Loading’”’, 
issued recently contains the following 
additions and alterations. 

WinpD PRESSURE.—The recommenda- 
tions relating to wind pressure in the 1952 
edition of the Code have been extended 
to include chimney shafts, sheeted towers, 
and structures that are permanently with- 
out walls, such as braced towers, gantries, 
and girders. The basic wind pressure on 
such structures is determined by the 
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probable velocity of the wind at a height 
of 40 ft. The basic intensities of pressure 
p’ apply to structures of which the mem- 
bers have non-circular cross sections, and 
are given in the accompanying table. In 
the case of structures less than 200 ft. in 
height the pressures exceed those recom- 
mended for ordinary buildings of equiva- 
lent exposure; the difference is about 


BRITISH STANDARD LOADINGS. 


Standard Loadings. 


50 per cent. for very low structures, about 
20 per cent. for structures 50 ft. high, and 
10 per cent. to 15 per cent. for structures 
100 ft. high. The data apply to steady 
wind pressures, and warning is given that 
certain structures, including reinforced 
concrete chimneys, may oscillate when 
subjected to the effects of the wind. 
Whereas the basic intensity of pressure on 
a building is assumed to act uniformly 
on the entire height, the basic pressure on 
a chimney or tower is assumed to vary 
from a maximum at the top to a minimum 
at the bottom ; the intensity at any plane 
at any height depends on the height of the 
plane above the ground. 

For structures which consist of members 
of circular cross section, the recommended 
design pressure is 0-7p’, but for single 
members of circular cross section the 
pressure is 0-6)’. In the case of isolated 
structures such as chimney shafts and 
sheeted towers the recommended design 


WIND PRESSURE (p’) ON UNCLAD STRUCTURES, SHEETED 
TOWERS AND CHIMNEYS 











Height of the | Wind (p’) at any point on a structure in Ib/sq. ft when 
partofthe | the v in miles per bour at 40 ft above the ground is 
structure in feet | 

above ground | so | ss | @ 65 | 70 75 | #0 

devel | | | 
| | 

up to l 7 | 9 | 10 12 14 16 | #18 

20 8 | 10 | 12 14 16 16 | 21 

30 9 ll 13 16 18 21 24 

40 10 12 14 17 20 23 26 

50 ll 3 | 18 21 24 27 

60 ll 13 16 19 22 25 28 

70 12 14 17 20 23 26 30 

80 | 12 15 17 21 24 27 31 

100 16 16 18 22 25 29 33 

To 19 22 26 30 4 

140 20 24 27 32 3% 

160 21 24 28 33 37 

180 21 25 29 33 38 

200 22 26 30 4 39 

250 27 32 36 41 

300 28 $3 38 43 

350 30 35 40 45 

400 36 3% 41 47 

450 37 37 42 48 

500 or more 38 38 43 49 





























(1) Structures more than t1oo ft. in height should be 
designed for velocities not less than those to the right of 


the stepped line. 


(2) The maximum value of the mean 


velocity (at an effective height of 40 ft.) during a period 
of one minute should be used in design. 


F—December, 1958. 
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ADDITIONAL BRITISH STANDARD LOADINGS. 


pressure is p’ multiplied by the shape 
factor given in the Code plus Io per cent. ; 
that is when the ratio of height to width 
at the base of a shaft or tower is not less 
than eight the design pressure is 0-77)’ 
if of circular cross section, 1-1p’ if octag- 
onal, 1-43)’ if of square cross section and 
the direction of the wind is normal to one 
face, or 1:1’ if of square cross section and 
the direction of the wind is normal to 
a diagonal. 

The smaller reduction due to shape and 
the greater basic pressure lead to a signi- 
ficant increase in design pressures com- 
pared with those for ordinary buildings. 
Consider, for example, a circular chimney 
of 5 ft. diameter, projecting 40 ft. above 
the roof of a building 40 ft. high, and sub- 
jected to a wind with a velocity of 
72 miles per hour. Treated as a projec- 
tion above the roof, the design pressure 
is 0-7 X 22 = 14:4 lb. per square foot ; 
considered as a chimney shaft under the 
additional recommendations, the design 
pressures are 0-77 X 25:2 = 19-4 lb. per 
square foot at the top and 16-3 lb. per 
square foot at roof level. The total 
pressure on the chimney, considered as a 
projection above the roof, is 5 x 40 x 14°4 


= 2880 lb.; considered as a chimney 
shaft it is (19-4 + 16:3) x 0-5 xX 5 X 40 
= 3570 lb. In the first case the centre of 


pressure is 20 ft. above the roof and the 
bending moment at roof level is 57,600 
ft.-lb.; in the latter case thé centre of 
pressure is about 25 ft. above the roof and 
the bending moment is 73,230 ft.-lb. 

Recommendations are given permitting 
the reduction of pressure on the leeward 
members of framed or lattice structures 
if they are partially shielded by the wind- 
ward members. The notes on the perme- 
ability of buildings under the influence of 
wind have been elaborated. 

GARAGE FLoors.—New loadings are 
given for garage floors for vehicles not 
exceeding 2} tons in weight. As the load- 
ing given in the Code of 1952 (comprising 
a minimum imposed load of 80 lb. per 
square foot or an alternative minimum 
uniformly-distributed total load of 640 lb. 
per foot of width in the case of slabs and 
5120 lb. per square foot in the case of 
beams) is not specifically superseded, it 
may be assumed that such floors should 
be designed for whichever loading gives the 
greatest bending momentor shearing force. 

The new loadings for vehicles not ex- 
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ceeding 24 tons in weight are: (a) for 
floors used only for parking, the design 
load due to the most adverse arrangement 
of the vehicles, taking into account the! 
actual wheel loads. (b) For floors used as/ 
garages other than for parking only, as) 
(a) but not less than 80 Ib. per square, 
foot of floor for slabs and 50 Ib. per square 
foot of floor for beams. This may be 
slightly less severe than the loading in (a), 
but it should be remembered that a fioor 
normally used for garage services may 
sometimes be used for parking vehicles 
closely together, and it seems advisable 
to design all floors associated with the 
garaging or parking of light vehicles for 
the loading given in the Code or for the } 
most adverse arrangement of vehicles. 

BALCONIES AND STAIRS.—It is recom- 
mended that balconies be designed for the 
same loading as the floor or other area to 
which they give access. Although the 
recommendation in the 1952 Code that the 
minimum alternative loadings do not 
apply to cantilevered beams and slabs has | 
not been specifically cancelled, the re- 
visions imply that it is, in part at least, 
superseded in view of the new recom 
mendation that the span of a cantilevered 
balcony shall be considered to be the pro- 
jection of the cantilever when considering 
the alternative load. Cantilevered steps 
that are structurally independent should 
be designed to resist an alternative load 
of 300 lb. acting at the free end. 
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Trent Gravels 
10.000 tons per week 


Washed & Crushed |} in. to } in. 


We are the leading suppliers of high-class concrete 

aggregates in the area shown above. Prompt 

deliveries guaranteed and keen competitive prices 
quoted. Send for samples and prices. 


TRENT GRAVELS LTD. 


ATTENBOROUGH OTTS 


Telephone Beeston 54255 
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(4) for A Dome at Dallas, Texas, U.S.A. 
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Fig. 2.Shuttering for Opposing Sections of the Dome. 
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A DOME AT DALLAS, TEXAS, U.S.A. (CONCRETE | 


erected, on which the central part of the segments were concreted, the unbalance; 
dome was cast. Radial bars were left thrust being resisted by the central tower 


projecting from this part to form a con-_ until the concrete had hardened; th 
nection with the segments. The shutter- shuttering was then released and moved 
ing for the segments was then erected, into the position to support the adjacent 
together with a supporting steel frame- segments. 

work mounted on rollers; each section The architect is Mr. George L. Dah! 
of shuttering was supported at four inter- and the consulting engineers are Messrs 
mediate points and at each end. The Amman & Whitney. 


FIFTY YEARS AGO. 


FROM ‘‘ CONCRETE AND CONSTRUCTIONAL ENGINEERING 
NOVEMBER-DECEMBER, 1908.* 


-- ae pools 


hima) aol 


Ff 
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(HE illustration shows a thrée-story reinforced concrete transit shed, designed o1 
he Hennebique system, in course of construction at Sandon Dock, Liverpool, i 
1908. It is 628 ft. long, 78 ft. wide, and 56 ft. high, and was designed for imposed 
loads of 20 cwt. per square yard on the first floor, 14 cwt. on the second floor, and 
3 tons on the ground floor. Electrically-operated travelling cranes of 14 tons capacity, 
with an outreach of 46 ft. from the face of the shed, were later erected on the roof 
The columns are at centres of 26 ft. longitudinally and 30 ft. 10 in. and 47 ft. 2m 
transversely. On the landward side the upper floors cantilever 16 ft. beyond the 
ground floor. The consulting engineers were Messrs, L. G. Mouchel & Partners. 

The Mersey Docks and Harbour Board inform us that, as a result of the suspension 
of the usual maintenance work during the war of 1939-1945, it became necessary to 
repair the structure ; the concrete cover had spalled, exposing the reinforcement over 
considerable areas, and the external faces were covered with reinforced gunite 2 im 
thick. The cast-iron window sashes were badly corroded, and were replaced with 
precast concrete sashes. 


* “Concrete and Constructional Engineering *’ appeared in alternate months until September, 1909 
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NEW TYPE OF LONG-SPAN ROOF. 


New Type of Long-span Roof. 


A METHOD of constructing roofs with long 
spans, which was developed in South 
America about seven years ago and has 
now been introduced into this country, is 
known as the “ Silberkuhl ” system, and 
has been used on about seventy structures 
in South America and Europe. 

External and internal views of such a 
roof are shown in Figs. 1 and 2. It con- 
sists of conoidal slabs, which may be cast 
in place or precast, and tied arches of 
structural steel. The upper and lower 
booms of the arches support adjacent 
slabs, and are connected vertically by a 
lattice. The space between the booms is 
glazed to form a north-light. The slabs 
and the arches are connected structurally. 

It is stated that the system is economi- 
cal for clear spans of between 70 ft. and 





210 ft., and that loads of up to 15 tons can 
be suspended from any point; other 
advantages claimed for the system are 
good and uniform natural lighting and 
insulation. 

The roof shown in Figs. 1 and 2 has a 
span of roo ft. and the arches are at 
centres of 23 ft. It supports two sus- 
pended cranes, each of 3 tons capacity, 
on longitudinal girders connected to the 
lower booms of the arches. We are in- 
formed that more than 500,000 square 
feet of this type of roof are now being 
built in Great Britain. 

For spans of up to 70 ft., precast pre- 
stressed slabs are used. The units are 
hyperbolic (Figs. 3 and 4), with a thick- 
ness of 2 in. and a width of up to 8 ft. 
A hyperbolic surface can be generated by 


= 


Fig. 1.—Roof of 100 ft. Span. 
































Fig. 2.—Interior of Building shown in Fig. 1. 


December, 1958. 
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straight lines, and the prestressing wires }79 
are therefore placed along the generators 47> 
(Fig. 4) and pre-tensioned. The slabs are } 
placed in position and connected with 
concrete cast in place; the profile of a roof 
obtained in this way is shown in Fig. 5. 
Each slab can support a load of 2 tons. 

The licensees of the system in this 
country are A.T.A. industrial Co., Ltd. 
The steel arches are fabricated and 
erected by Modern Engineering (Bristol), 
Ltd., at whose works the buildings shown 
in the illustrations have been erected. 
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Fig. 5.—Roof shown in Figs. 3 and 4. 
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A general view of Associated British Maltsters’ new malting plant at Knapton 
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I AND SONS LIMITED : 
E General Contractors for 

L NEW MALTINGS & SILO AT KNAPTON 

e Specialists in Reinforced Concrete Silos 

= for Grain and Fodder. Any capacity 

38 WELLINGTON ROAD 
LIVERPOOL 
; LARk Lane 1921 (4 lines). Grams: “Thornpool” : 
{ LUMO Mm a 

958. A 
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The BRRL.5A model, illustrated above, will meet all r 
ments for high speed, economy, and simplicity of ope 
This high-speed shearing machine will cut mild steel r 
to 2 in. diameter. It is of robust construction yet 
in view of its compact arrangement, and is powe 
electric motor and self-tensioning Vee-belt drive. The 
ing blade is in continuous action and makes 28 cut 
minute ; 2-in. diameter bars require one cut only. 
static blade is housed in a specially designed seating 4 
spreads the shearing thrust over a wide area, thus red 
wear and considerably lengthening the life of the ma 
Let us send you full details. 


CEMENT & STEEL, LTD., SECOND AVENUE, CHATHAM, K ; 
} 


Telephone: Chatham 45580 Telegrams: Cembelgi, Chatham. AHI 








ER, 198) Decemser, 1958.5 CONCRETE AND CONSTRUCTIONAL ENGINEERING v 


Ti M at E R delivered 


| to the site 
HUTTERS ready for use 
MOULDS 




















with or iy ~* a lillh 


Lee wh {iy aa 
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PLASTIC 
LININGS 


This is one of the many excellent 
examples of timber shutters with a 
plastic lining which we have supplied 
omplete and ready for use on the 
ite to contractors engaged in con- 
rete work. The shutter illustrated 
used by Messrs. Holland & 
annen and Cubitts (Great Britain) 
td. for the construction of eight 
olumns (each 14 ft. high and 4 ft. 6 in. 
n diameter) for a bridge on the 
WSt. Albans By-Pass. The plastic lining 
remained in perfect condition for 
feach of the eight columns, and pro- 
uced a superior surface finish for 
ach casting. The first-class service 
e offer to the concrete industry 
has proved over and over again that 
by sub-letting your shuttering work 
to us you effect every possible saving 
in time, labour and money. 












ut only In addition to supplying timber shutters, we also offer an exacting service in the 
seating supply of ready-to-use moulds to any design and size for precast structural members 


thus red and other concrete units. However intricate the mould, we are fully equipped 
to cater for all requirements. Economical prices and early delivery are assured 
for contracts in any part of the country. 


4K iMAY & BUTCHER LTD 


HEYBRIDGE BASIN, MALDON, ESSEX. TELEPHONE: MALDON 698 
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* prestressing 
equipment for 


FREYSSINET AND P.S.C. 














THE P.S.C. MONOWIRE 
POST-TENSIONING 
SYSTEM 
STRESSING A 
12/276 CABLE 
ON A P.S.C. 12-WIRE 
ANCHORAGE 


WIRES ARE TENSIONED 
AND ANCHORED 
INDIVIDUALLY 


EQUIPMENT <> 


HEAD OFFICE AND WORKS: ARUNDEL ROAD, INDUSTRIAL TRADING ESTATE, UXBRIDGE, MIDD! 
Telephone: Uxbridge 5242 ' 


PIONEERS OF PRESTRESSED CONCRETE IN GREAT BRITAIN | 
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| ARCHITECT: ELIE MAYORCAS F.R.1.B.A., A.A. DIP. (HONS.) 





PETER LIND & COLTD 


ROMNEY HOUSE, TUFTON STREET, LONDON, S.W.! 


TELEPHONE ABBEY 736! 
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The NEW SENS ii 


COMPRESSION TESTING 
MACHINE 








for tests on 
concrete cubes 
cylinders etc. 


%* Ideally suitable for 
use on _— construction 
sites. 


% Easily  portable— 
weighing only 34 cwts, 


%& Compact—less than 
3 feet high. 


%& Capacity 150 toms 


by increments of } ton. 


%& Convenient controls 
including load pacer. 


This latest development in our range of Compression Testing Machines incorporates a 
unique and patented method of load measurement. 

Two gauges indicate the load exerted on the specimen by measuring the magnified elastic 
deformation of the frame of the machine. 

An integral load-pacing device enabling tests to be performed at constant rates in accordance 
with British Standards makes it the completely ideal portable Compression Tester. 


* SAML. DENISON & SON LTD. 
We shall be HUNSLET FOUNDRY * MOOR ROAD - LEEDS 10 
pleased to supply Tel : Leeds 7-5488 Grams : ‘Weigh Leeds 10° 


further details Area Offices ar _YONBON — BIRMINGHAM = MANCHESTER LEEDS 
on request. SLOane 4628 Midland 3931! Blackfriars 1986 Leeds 2-8433 
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The cable bridge built for the South Eastern Gas Board at the Isle of Grain, Kent. 








Pp 


| 
} This cable bridge is the first application in Great Britain of the 
BBRYV post-tensioning system for prestressed concrete, a system widely used 


estressed concrete 


THE FIRST BRITISH APPLICATION 


=a 


in Switzerland, Austria and Western Germany. Simon-Carves Ltd. are the 


sole licensees in Great Britain and Northern Ireland. The positive nature 
and proved safety of the anchorages and cables allow large forces to be used. 
A comprehensive range of standard cable sizes catering for forces up to 220 tons is 


available. 


BBRV POST-TENSIONED PRESTRESSED CONCRETE BY 


Simon-Carves Ltd 


STOCKPORT, ENGLAND 





ica RALIAN REPRESENTATIVES: Simon-Carves (Australia) Pty. Ltd., 25-31 Wilson Street, Botany, N.S.W. 
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fF We Eeenve GiaeS 
A complete service of ? 
Design, Fabrication and 
Fixing of Steel Rein- 
forcement for all types 


of Reinforced Concrete 
Construction. 


\ es es 














M.S. Bars to B.S.S. 785, bent, 
bundled and labelled, delivered to site 
ready for fixing. No loss of time ial 
checking and sorting material. No 


loss of material due to prolonged 
storage on site. 


fF. G. JONES 


AND COMPANY LIMITED 





REINFORCEMENT ENGINEERS 
17 BUCKINGHAM PALACE GARDENS 
LONDON, S.W.1 Tel: SLOane 5271 


Head Office: Wood Lane, London, W.12 
Tel: Shepherds Bush 2020 


South Wales Office: Bute Street, Cardiff 
Tel: 28786 


























Works : Shepherds Bush, Londo. Neasden, Midd 
Treorchy, Glam. 
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road sense At 


BUILDING CONTRACTORS” 


Straight to the point... Monk construc- 
tion thrusts ahead in this 23 
mile section of the new Great North Road, 
between Brampton Hut and Buckden. 
With a clean sweep, the dual carriageway 
eliminates tortuous bends. . . saving time 
and lives. At Brampton Hut, a roundabout 
replaces the ‘killer’ crossroads at 
the junction of the Huntingdon/Thrapston 
road. Monk ‘know-how’ and 
equipment keep the contract ahead of 
schedule. 


AND 





>, bent,) 


on] T. H. Longstaff, 0.8.6., MLC.E., FRB A. MTPLL., 
ed to site Huntingdonshire County Council 





CIVIL ENGINEERING 


County Surveyor: 


f time il 
erial. No 


rolonged. 





Warrington and London 


A. MONK & COMPANY LTD 
Offices at: Stamford, Hull & Middlesbrough 


———“REINFORCED CONCRETE, 
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A NEW APPROACH TO 
REINFORCEMENT IN CONCRETE ROADS | 


MATOBAR ROAD MESH 


concentrates the steel 
where it is needed 





BARS CONCENTRATED 
WHERE CRACKS START 


BARS CONCENTRATED 
WHERE CRACKS START 


‘MATOBAR’ Concentrated Edge Reinforcement for concrete 
roads puts the steel where it is needed, that is along the edges and 

at the corners. Here it acts as an extra bonding medium, resisting 

any tendency to crack. 

A typical ‘Matobar’ Road Mesh, corresponding to 

BS104 and costing no more, has a sectional area of re 

steel per foot width of 0-435 sq. in. at the edges and eConey 
0°217 sq. in. at the centre of the slab, compared with 

standard mesh giving 0-330 sq. in. all across the slab. | SSgmy 


~— 
Write for the ‘ Matobar ’’ Road Mesh Leaflet, which = 


gives full particulars and the most effective < 
methods of utilization. 


McCALL & COMPANY (sHerreto) LIMITED 


TEMPLEBOROUGH - SHEFFIELD - P.O. BOX 41 


Telephone: ROTHERHAM 2076 (P.B. Ex 8 lines) 
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LONDON: SLOANE 0428 PORTSMOUTH: COSHAM 78702 
BIRMINGHAM: ACOCKS GREEN 0229 NEWCASTLE: 38793 
PAs McCALL & COMPANY (SHEFFIELD) LIMITED McCALLS MACALLOY AFRICA (PROPRIETARY) LIMITEO 
ESSing McCALLS MACALLOY LIMITED McCALLS MACALLOY (AUSTRALIA) PTY. LIMITED 
by McCALLS PRECISION ROOFS LIMITED McCALLS MACALLOY (CANADA) LIMITED 
The . 

LEE-Mc CALL SYSTEM SRB & 
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*Visqueen’” being laid under th: 
runway of the Gatwick Develop- 
ment Project. Consulting Engin- 
eers: Frederick S. Snow andi 
Partners; Contractors: Sir Alfred 
McAlpine & Sons Limited. 


Under the runway and roads at Gatwick 
Airport there’s VISQUEEN polythene sheeting— 
almost =- million square yards of it! 


“{ JISQUEEN’ was the polythene sheeting used 
under the runway and roads at Gatwick 
Airport as a separation and slip membrane. 
As a result stress cracking was virtually elim- 
inated in the top slab because it was not 
keyed to the base. The paving concrete was 
able to move more freely both during the 
curing period and subsequently with 
temperature changes. Furthermore, the 
‘Visqueen’ membrane prevented the fats and 
moisture draining out of the concrete during 
curing. 
“‘Visqueen’ polythene sheeting is also resis- 
tant to acids and alkalis. For this reason it 


VISQUEEN 


the builder’s polythene sheeting 
BRITISH VISQUEEN LIMITED - STEVENAGE - HERTS - ’PHONE: STEVENAGE 1310 


A subsidiary company of Imperial Chemical Industries Limited BV.112 


AND CONSTRUCTIONAL 





























ENGINEERING 


will protect concrete slabs from attack by 
acidic sub-soil. 

The light weight of ‘Visqueen’ makes it 
very easy to handle and it is available in very 
wide widths to ensure maximum efficiency 
and reduce wastage in overlaps. Indeed, at 
Gatwick Airport, specially made widths of 15 
feet were used. ‘Visqueen’ is also efficient as 
a water and water vapour barrier. 

Write to the address below for literature 
describing more fully the uses of ‘Visqueen’ 
polythene sheeting in the building industry 
and for the name and address of your nearest 
stockist. 
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For over 60 years 


this trade mark has stood for speed and 


strength in reinforced concrete work. 


DRAGON 


(Brand) 
PORTLAND CEMENT 





Supplied by 


THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD, 


PENARTH, SOUTH WALES 


Telephone : 57301-4 Telegrams: “ Cement, Penarth” 
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12, 16, 18 STOREYS 
High buildings go up fast the Wates way 


12-storey blocks at Roehampton, 16-storey 
cluster block at Bethnal Green, the huge 
18-storey blocks at Brandon Estate, Southwark 
... these are just a few of the Wates 
achievements in the field of high building. 
Enthusiastic co-operation between developer, 
architect, engineer and contractor at every stage 
from pre-planning to completion, brings the 
same result whether applied to multi-storey 
projects or any other class of building. 

Wates build on time and within the budget. 


















Left: 16-storey cluster block, Bethnal Green, 
Architects: Fry, Drew, Drake and Lasdun. 


JV VVVNN 


> TULA 











Above: /2-storey point biocks for the L.C.C. at Roehampton, 
Left: 18-storey flats for the i C.C. at Brandon Estate, Southwark, 
Chief Architect: Hubert Bennet! , F.®.1.B.A. 

Principal Housing Architect: H.J. Whitfield Lewis, ¥.R.1.B.A. 








|| Ideas become concrete when | WATES 














—_—_—_——. 4 


WATES LTD Building & Civil Engineering Contractors 


HEAD OFFICES: 1258-1260 LONDON ROAD, S.W.16. Telephone: POLlards 5000 
LONDON *- BIRMINGHAM * DUBLIN * NEW YORK 
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PLYWOOD SHUTTERING 


“<2 Sate w 
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Biiiik? 


Photographs by courtesy of the British Broadcasting Corporation 


For the new B.B.C. Television Centre 
at Wood Lane London 


Once again 2?” Thamesply standard 
concrete shuttering plywood, 
(W.B.P.* Phenol bonded to B.S. 1203) | 
was selected by 
HIGGS and HILL LTD. 
The finest plywood available for 


shuttering, it is rigid, durable, 





economical and gives a fine finish. 


* Weather and boil proof to B.S. 1203 


CONCRETE SHUTTERING| 


(Phenol Bonded W.B.P. Test) ; 





Supplied only through the usual trade channels 


THAMES PLYWOOD MANUFACTURERS LTD, Harts Lane, Barking, Essex. 
Telephone: Rippleway 5511 








I 
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— CEMENTATION PUTS 
NEW LIFE INTO 
NEWHAVEN BREAKWATER 


The artist's illustration of Newhaven harbour 
has been based on an old print which was made in 
1878 to record the construction of the breakwater. 


Storms and heavy seas, pounding the structure 
throughout the years, have seriously reduced its 
stability. Cementation has come to the rescue 
and given the breakwater a new lease of life by its 
proved and tested methods of consolidating 
masonry and concrete structures. 


The Cementation Co. Ltd. has the experi- 
ence, the facilities and the resources to carry 
out this type of work in any part of the world. 














1203) Works & Offices: 
| BENTLEY WORKS 
DONCASTER 

l.: Don. 54177-8-9 





Tel. : RELiance 7654 
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FOR 
REINFORCING 
ROUNDS 
OF EVERY 
DESCRIPTION 











We can supply from stock a 
complete range of Deformed 
Reinforcing Rounds in diameters 
from 2” to 1}” -produced to 
A.S.T.M. Specification A 305-56T 
(deformations) 


CEMBE! 1958) 


re we 





























George Gadd & Co. Ltd 


STEEL RE-ROLLERS 


CHURCH LANE, TIPTON, STAFFS 
Telephone: Tipton 1802-3 
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Snacasavane deta 





* HY iiett 
SSS 


STRUCTURES 


Portion of new Central 
Laboratory for Richard Thomas 
& Baldwin Ltd., Scunthorpe, 
showing ‘‘Mushroom’’ - lll 
at apex. 

Architectural design by 

Clark, Hall & Scorer (Lincoln). 


Structural design and erection by 
Concrete Services Ltd. 





Main Contractors: 
F, Shepherd & Son Ltd., Hull 





OUSE ACRES BOROUGHBRIDGE RD YORK PHONE 78475 
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Lillington’s No.1 METALLIC LIQUID 


a= 


pee a 








FOR THE 


Contractors : 


PLASTICS INDUSTRY = 


a Ie 


YS ee ME | oa 


In the last 10 years over £2,500,000 has been spent by Messrs. BX Plastics Ltd. 
on machinery and equipment for the manipulation of plastics, and Brantham has 
become one of the largest factories of its kind in the world. 
It is a tribute to Lillington’s that for this important project their No. 1 
.Metallic Liquid was selected for use in the concrete floors to make them hard, 
dustless and waterproof and capable of withstanding exceptionally heavy 
wear and tear. 
No. 1 Metallic Liquid has been used very extensively for waterproofing 
concrete floors, retaining walls, foundations and renderings for over 40 years 
and continues to be used in ever increasing quantities because it has 


stood the test of time and IS SOLD WITH A GUARANTEE to give J 
successful results. 


owe perm 


ALL OUR PRODUCTS ARE NOW SUPPLIED IN FREE CONTAINERS 


Lillingtons 


From 5/ = per gallon 


(according to quantity) 
1 METALLIC LIQUID 





Write for booklet ‘56’ ? 
’ 

GEORGE LILLINGTON & COMPANY LIMITED 
WILLOW LANE, MITCHAM, SURREY, Phone: MITCHAM 1066 } 

and for SCOTLAND, 42, HIGH STREET, GREENOCK TH 
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At your Service almost 


FRANKI 


everywhere 


ALGERIA 
ARGENTINE 
AUSTRALIA 
AUSTRIA 
BELGIUM 
BELGIAN CONGO 
BRAZIL 

BRITISH E.AFRICA 
BRITISH GUIANA 
BRITISH W. AFRICA 
BRITISH W. INDIES 
CANADA 
CEYLON 

CYPRUS 
DENMARK 
EGYPT 

EIRE 

FINLAND 
FRANCE ,. 
GERMANY 
GREAT BRITAIN 
HOLLAND 

HONG KONG 
INDIA 

IRAQ 

ITALY 

LEBANON 
MALAYA 
MEXICO 
MOZAMBIQUE 
NEW ZEALAND 
NORWAY 
PORTUGAL 
RHODESIA 
SOUTH AFRICA 
SPAIN 

SWEDEN 


enn 


S.AUSTRALIA SULPHURIC ACID PLANT SWITZERLAND 
SYRIA 
TURKEY 
URUGUAY 
U.S.A 
VENEZUELA 


IRAQ MURADIYAH BUILDING 


) The Largest Piling Organisation in the World . 


nail THE FRANKI COMPRESSED PILE CO. LTD - 39 VICTORIA STREET - LONDON SWI - CABLES: FRANKIPILE SOWEST LONDON 
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Another “first” ar 
for Johnson’s Wire " 


CABLE BRIDGE, 
ISLE OF GRAIN 


Sponsor : 
South Eastern Gas Board. 
Design : 
S.E.G.B. Central Con- 
struction Department in 
collaboration with Simon- 
Carves Limited. 
Contractors : 
Sir Robert McAlpine & 
Sons Limited. 


Johnson’s Wire was 
chosen for this first appli- 
cation of BBRV  pre- 


stressing in this country. 


Pioneers of steel wire 
for prestressed concrete 
and the leading suppliers 
of wire for this purpose in 
Great Britain. 





Prestressing cables in position, showing anchor heads. 


Another successful application of | 


wire by ufo 


Richard Johnson & Nephew Ltd., Manchester 11 Telephone: East 1431 
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— 
| THE MODULAR CONCRETE CO LTD 

are pleased to announce that they have been entrusted 

with the supply and manufacture of the structural 


pre-cast frame and flooring units in the new building for the 


' UNITED STATES EMBASSY 






























in Grosvenor Square, 


' London. 





- Architects: 
sp Messrs. Eero 
Saarinen and 
Associates, 
Michigan, U.S.A 
in association with 
Messrs. Yorke, 
Rosenberg and 
Mardall, 
2 Hyde Park 
Place, W.2. 


Consulting 
Engineers: 
S Messrs. Felix J. 
Samuely and 
Partners, 
8 Hamilton Place, 
WI. 

» . 
4 > 'e, 
° _— * Contractors for the 
i), excavation and rein- 
* oe forced concrete frame 
including erection of 
all precast concrete 


units : 
Messrs. Wates Lid. 





> ¥ 


MODULAR CONCRETE 


COMPANY LIMITED 


| THE MODULAR CONCRETE CO. LTD. Precast Concrete Specialists 
t 1431 STAINES ROAD - BEDFONT - MIDDLESEX. Telephone: Ashford (Middlesex) 5601-2 
| One of the Wates group of companies 
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- a 


CONGRETING in col) weather 
‘Avoid delays during the winter by using 


‘417’ CEMENT. Please write for a copy of the booklet 
‘Concreting in cold weather’ which gives full details of 


441 '/ cement 


QUICK SETTING AND EXTRA-RAPID HARDENING 


eS 


THE CEMENT MARKETING COMPANY LIMITED 
PORTLAND HOUSE, TOTHILL STREET, LONDON, S.W.; 


G. & T. EARLE LIMITED, HULL 
THE SOUTH WALES PORTLAND CEMENT & LIME COMPANY LIMITED, 


PENARTH, GLAM. 
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MARLEY CONCRETE 


undertake 


PRECAST CONCRETE PROJECTS OF ALL SIZES 
TO CONSULTING ENGINEERS’ DESIGNS 


Opportunity to quote is always welcome 


MARLEY CONCRETE LTD, Dept. 1221 


Peasmarsh, Guildford, Surrey. Telephone : Guildford 62986/7 

Shurdington, nr. Cheltenham. Telephone : Shurdington 334/5 

j Hatchpond Road, Waterloo, Poole, Dorset. Telephone : Broadstone 626 
London Showrooms : 251 Tottenham Court Road, W.1 





ay Sere 
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HYDRADUCT 
STEEL SHEATHING 


A SPECIFIC FORM FOR EVERY 
REQUIREMENT 


HYDRARIGID 
HYDRAFLEX 
CORRUDUCT 
FOURSQUARE 
LOCKTUBE 














WRITE OR TELEPHONE 
FOR BROCHURE & PRICE LIST 


FOR FORMING DUCTS IN PRESTRESSED CONCRETE 


HYDRADUCT tubing is the ideal and economical method of | 
HYDRADUCT 


forming ducts for prestressing cables, and permanent 
IS AVAILABLE , : . bl a 
IN SECTIONS installation such as electric wiring or piping, etc. Can be} 
» . P : * 
SHOWN BELOW used by unskilled labour and requires no special apparatus. 





DEPENDABILITY 














(FE. 
ae GUARANTEED BY | Ps 3 
C STRENGTH 
@ EXTERNAL RIBS @ NO DISTORTION OF BORE 
ANY OF THESE @ SMOOTH BORE @ NO FRAYED OR LOOSE ENDS 
SECTIONS CAN BE ] i 
SUPPLIED UP TO @ STAYS PUT @ EASILY BENT BY HAND Asi 
18 SQ. IN. OR 


\ 


LARGER, TO ORDER @ EXTREMELY LIGHT @ IMMENSELY STRONG 





CIVIL ENGINEERING PLANT LTD 


52-54 HIGH HOLBORN, LONDON, W.C.I HOLBORN 0131-2 





1958. 
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DEEP MINE\8!) (eal) 


COLCRETE 
INJECTED 











} 
| 
| 
| 
i 





t South African Gold Mines the 


concrete linings of tunnels, pump 
chambers and the construction of 
shaft sumps have been simplified 
by using uncrushed rock spoil 
injected with COLGROUT mixed 





oan) 

i 
vey, . 
v 


ETE at surface and passed down shafts 
up to 6,000 ft. deep through 14” 

od of | pipes. 

anent Contractors: The Cementation Company 

an be} (Africa) (Pty.) Limited. 

ratus, 









ROUT mixing plant et a South African 
Gold Mine. 





The ‘main pump chamber of a South 
African Gold Mine 6,000 ft. below surface 
and lined with Colcrete. 


- ee Colcrete methods can solve 
A station cross cut 6,000 ft. below surface, lined . 
with Colcrete constructed from surface. many Concreting Problems 


COLCRETE LIMITED 


STROOD - ROCHESTER - KENT 
Phone Strood 78431 /2/3. Grams: Groutcrete, Rochester 











Also . . . approachworthy, runwayworthy, constructionworthy wherever con-' 
crete is used. In all cases, the word for jointing is—Crecel Expansion Jointing.| 
Comprising a cellular-type non-extruding filler and a poured rubber 
bitumen sealing compound, Crecel Jointing meets with the requirements of 

the Road Research Laboratory. In just one word Crecel is specificationworthy. ' 


ROAD MAKING MATERIALS 


For technical literature write to:— j 
THE RUBEROID COMPANY LIMITED, 187 COMMONWEALTH HOUSE, I-19 NEW OXFORD STREET, LONDON, W.C1 
a 
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smooth - strong 


+-Advance News 


be greatly !n 
ser improved 


IMPORTAN 


WEYROC production so 
proving - to 


creased 
on to 


. furtt 
be even rt 
Quality - always Im 








YOU CAN 
vie! TRUST 


bber- 
nts of 


orthy. 





ONE OF THE WORLD'S GREAT MAN-MADE MATERIALS 


wel 
ait 


THE AIRSCREW COMPANY & JICWOOD LTD - WEYBRIDGE - SURREY - TEL: WEYBRIDGE 2242/7 
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CONCRETE AND 





For compacting mortar cube 
for compression tests in 





1370/1958, 
Automatic control 


“CAPCO 


H.F. VIBRATOR 


““CAPCO”’ CONCRETE TESTING APPARATUS also includes: 
Vicat and Cylindrical 


Cube Moulds; Slump Cones; Tensile, 
Compacting Factor Apparatus—Standard and Auto 


Moulds ; 
matic ; Sieve Vibrators and Sieves ; etc. 


, 
CAPLIN ENGINEERING CO. 
j 
Cables : CAPLINKO, LONDON 






"Phone: WILLESDEN 0067/8 





wood | Stainless | 
MOULDS || _ Steel | 
for PRECASTING|| TIE-WIRE |; 
EXTREME ACCURACY : a 
ALL ALL || RE-INFORCED 
TYPES | SIZES| | GONGRETE 


25 years’ experience at your service 





for 





ARCHITECTURAL SPECIALISTS : STAINLESS STEEL 
& WIRE COMPANY LTD 


AND MODELMAKERS 
LAWS & SON (STAINES) LTD | & The Barracks 
(CONTRACTORS TO H.M. GOVERNMENT) Es LANGSETT RD . SHEFFIELD 6 
SS Tel: Sheffield 344241. 


Langley Road Works, Staines, Middx. 
Staines 3700 








Telephone : 


“bes! 





December, 1958. 





i. s industrial engines are a practical proposition 
= for many industrial equipments . . . compressors, 
: , pumps, contracting equipment, earth 
. generators, railcars, welding plant, works 
® trucks, tractors and conversions. Simple design, 
aa flow-line production methods and com- 
simon interchangeable parts contribute to the 
Ms pow cost of these high efficiency engines. And 
& fremember, every Ford engine is fully backed by 

World-wide Spare Parts Service Organisation. 


: ' Wherever you are, whatever your problem, we 
% | are at your service. For further details of 


and the equipments they power, contact your 
nearest Ford Dealer or write to 
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GOoD 


xxi 









industry 


Take your choice from a wide power range... 
Diesel 30 to 86 b.h.p. and Petrol 21 to 87 b.h.p. 
(12-hr. rating). 


! 
4 


DIESEL ECONOM Y— have you considered 
the replacement of existing power units in your 
equipment and trucks with the famous Ford 
4D Diesel engine? You'll have the unique ad- 
vantages of economy, long-life and low running 
costs . .. plus the best service in the World ! 


|e Some BS me 


INDUSTRIAL 
ENGINES 





FORD MOTOR COMPANY LTD - PARTS DIVISION - AVELEY DEPOT - SOUTH OCKENDON - ROMFORD - ESSEX - ENGLAND 
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Approved for 
all Governmen| 







Testing 


Contracts | 


concrete cubes nova 

. THE WORLD} 

on site 

MILBANK-WELLS 

HYDRAULIC PRESS —— 
AND CUBE MOULDS 
Immediate Delivery £235 

4-IN. PRESS 


110 TONS | 


£120 


Two Sizes : 4 in. and 6 in. Re 
PRESSES and CUBE MOULDS 
Testing to 16,000 Ib. per sq. in. to 
B.S. 1881. iy ; 


< FLOORS LTD | | 


D CONCRETE CONSTRUCTION | | 
YLNE, ESSEX = =---—=Telephone: Earls Colne 4/0 



























PRESTRESSE FLOORS & ROOFS spans up nat 


FRAME BUILDINGS = ALL TYPES ,, - 








FOR INDUSTRY mT AGRICULTURE | 4 : 
SINGLE SPAN - MULTI SPAN * CANTILEVER | 








THE MOST ADAPTABLE FRAME BUILDINGS : 
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2d for 
rnment) 
acts | 
| 
JSE f An Electrically Driven PC3 Concrete 
VER | Pump with remixer. Capacities from 20 
ORLD to 24 cu. yds. per hour. Ranges actually 
| obtained 135 ft. vertical or 1,500 ft. 
' horizontal. Also smaller model PC4— 
8-10 cu. yds. per hour. 
; 
FOR SALE AND HIRE 
PRESS EFFICIENT RECONDITIONING SERVICE 
ONS 
PRESS 
ONS | 
4 


| 


= |ICONCRETE 
| BY PUMP AND PIPELINE 


, 
| |@ The latest and most efficient method of placing concrete. 


}@ Life of Pump practically indefinite : all essential surfaces in contact with concrete 
J are renewable. 


‘@ Pumpable concrete must of necessity be good concrete. 
) 40 fie Pump and Mixing Plant can be located at the most convenient position within 
DES the pumping range. 
@ The continuous output of the Pump at a constant speed governs the working 
of the whole concreting gang. 


~| The € ConcreTe Pump Company Lp 


4STAFFORD TERRACE, LONDON, - 


Telephone: Western 3546 Telegrams : Pumpcret, Kens, London 








q 
| 














ete information “i 
be gladly set 


kind. Compl 
uses of gunite - 

s 
on request 


Jephone: 
S$ Ww | croma 7977 and 6275 


COPPER STRIP 


for expansion joints 






















All Reinforced Concrete 
Engineers recognise the 
advantages of using copper 
strips for sealing joints in 


concrete work. Copper We 
is ductile, will not crack capa 
under repeated bending, is bom 
non-corrosive and is un- | 
affected by wet concrete. Con 
We specialise in the supply 


of perforated copper strips 
of all required lengths and 
widths for expansion joints, 
and shall be pleased to 
submit prices against de- 
tailed specification. 


ALEX J. CHEETHAM LTD. 


MORTON STREET - FAILSWORTH ~ MANCHESTER 
Telephone :_ FAiLsworth 1115/6 
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borsari 1 1LE-LINED 
\';CONGRETE TANKS 


for 
storage of 
fuel oil 
diesel oil 
petrol 
and 
industrial 
Soteari: liquids 


1958. | 


comment 


Ll 
_ Ee 


uni 


i: 


ATER OOS 


\8 


— toe CER Tite. 


) 


~~ 


| 





We invite inquiries for the construction of tile-lined concrete storage tanks of any shape, size or 

capacity, in any part of the world. These tanks require no lagging and no maintenance, and have 

) been in use for over 50 years. Many references available in the United Kingdom and on the 

Continent. Immediate attention given to all inquiries. Estimates and representative's visits free of 
“— and without obligation. Full details supplied on request. 


ZOLLIKON-ZURICH 
SWITZERLAND 
ESTABLISHED 1873 


DS. | 








CANOPIES 
ROOF 
LIGHTS 
ETC. 


LENSCRETE LTD. 


66 QUEEN’S CIRCUS, LONDON, S.W.8 
TELEPHONE : MACAULAY 1063 




























— = 


PIN YOUR FAITH 
TO THE TESTED 
BRAND 





THIS LABEL ON 
EVERY BARREL 
CARRIES WITH 
IT FIFTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 





NONE OTHER IS 
“JUST AS GOOD” 





THE LEEDS OIL & GREASE CO. 


Phone 22480 LEEDS, 10 ’Grams: “Grease.” 
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Wma. T. STORER & Co. Ltp. 
TIMBER IMPORTERS AND MERCHANTS 


Established 1913 


a 


Sawing and Planing Mills: 
RIVER ROAD, BARKING, ESSEX 


Telephone: RIPpleway 0301 (10 lines) 
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INTERNATIONAL 


The principal subjects dealt with are: 


Effect of grouting and anchorages 
on the behaviour of prestressed 
members. 

The results of experience in the pro- 
duction and use of prestressing steel. 

Progress in the production of pre- 
stressed precast members _ in 
factories. 

Prestressing of precast units on con- 
struction sites. 

Redistribution of moments in pre- 
stressed statically - indeterminate 
structures loaded beyond the elastic 
stage. 

Influence of plasticity on the strength 
and stability of thin prestressed 
shells. 


Proceedings of the 


SECOND CONGRESS OF THE F.I.P. 


PRESTRESSING 
held in Amsterdam, 1955 
NOW AVAILABLE 


This volume includes 42 papers presented to the Congress by some of the i 
world’s leading authorities on the subject. 
together with the discussions and contributions, with many illustrations, 


FEDERATION OF 


a 












The papers are given in full, 





Analysis of practice in prestressed 
concrete in various countries. 


Economical advantages of prestressed 
concrete. 


Method of direct reading of the loss of 
stress due to creep. 


The economies of prestressed pressure 
pipes. 

Prestressed arches. 

Industrial structures in prestressed 
concrete. 

The use of expansive mortar for pre- 
stressing. 

Beams subjected to bending and 
torsion. 





ONE THOUSAND PAGES 





To 
CONCRETE PUBLICATIONS, Ltd., 


14 DARTMOUTH STREET, 
LONDON, S.W.1, England. 

Please send ...... * copy/copies of 
Proceedings of the Second Congress of 
the International Federation of Pre- 


stressing (F.1.P.) 
* £5 2s. 6d. by post. 20 dollars in Canada 
and U.S.A. 


A remittance for is enclosed. 





ORDER FORM 





BLOCK CAPITALS PLEASE 





ED Kee des sadeweesdeeesivenbes. cae 


AERIS 6c ci cwcsvececccccceweccecaun k 


Remittances from Canada and U.S.A. 
may be made in the ordinary way by draw- 
ing a check on the customer’s bank made 
payable to Concrete Publications, Ltd., im 
dollars and cents or by International Money 
Order obtainable at a Post Office. 








, 1958. | Decemser, 1958. CONCRETE AND CONSTRUCTIONAL ENGINEERING 


RAWLTIES 


XXxix 



















FULLY 
ILLUSTRATED 
COMPREHENSIVE 
TECHNICAL 
BROCHURE 


sure If concrete is your business you will 
find this latest Rawlplug Company 
publication (Ref: R1438) of great value 
and interest. It is packed with prac- 
ssed tical, down-to-earth information on 
shuttering problems, together with 
details of Rawlties, Rawloops and 
Rawlhangers. May 
we send you a 
copy? Apply on 






your letter-heading, 
send business card 
or state trade or 
profession. 


Write for your 
copy NOW! 


' Here you see how easily and quickly formwork is erected with 
Rawlties. Shuttering is fixed or removed in a matter of minutes 
—you need no struts after the first lift! No through bolts either 
—Rawiltie balts and cones are used over and over again. When- 
ever you use formwork, save time, timber and money by using 
Rawlties, Rawloops (for reinforced and taper walls) or Rawl- 
S.A. J hangers (when laying floors, solid or precast). 






; THE RAWLPLUG CO. LTD. 
8612 CROMWELL ROAD, LONDON, S.W.7 
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BOLTS <¢ NUTS TIE-RODS 


ETC, 
FOR THE 
CONTRACTOR 

















B. PRIEST « SONS LTD. otp nite: stares - enc. 


PHONES: CRADLEY HEATH 6227-8-9 & 6220 


_ 


LS a ee 











Reinforced Concrete Cast Stone 


DESIGN AND CONSTRUGTION AND PRECAST CONCRETE 


Floors Granolithic Pavings 
IN SITU AND PRECAST 


Staircases 
IN SITU AND PRECAST 


STUART'S 


GRANOLITHIC CO. LTD. 


FOUNDED 1840 


LONDON EDINBURGH 

14 College Road, Harrow, Middlesex. 46 Duff Street. 

Telephone: Harrow 6161/2. Telephone : Edinburgh 61506 
BIRMINGHAM MANCHESTER 


Northcote Road, Stechford. Ashton Road, Bredbury, Stockport. 
Telephone : Stechford 3631/2. Telephone : Woodley 2677/8. 
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INTERESTING & INFORMATIVE 


FILMS ON LOAN 


showing with sound commentary 
actual methods in typical installations using 


THE LEE-McCALL SYSTEM 
OF PRESTRESSING CONCRETE 


PRESTRESSED CONCRETE OVER TAMPA BAY 
The construction of a bridge 34 miles long over Tampa Bay, Florida; 
prestressing and placing of 2178 beams 48 ft. long is described. 16 mm colour, 
800 ft. (20 mins), optical sound, suitable for any standard projector 


Te SS OO oe ee 


endo 


LEYTON MARSHES CULVERT 


Casting and placing of 516 beams, 57 ft. long, for culvert diverting R. Lee. 
16 mm black and white, optical sound; 650 ft. (27 mins), suitable for any 
sound projector at 16 frames per sec. This film is also available with a 
magnetic sound track, and as a silent film 





BRIDGE OVER THE RIVER DON 


A single track railway bridge of 160 ft. span, cast in situ. 16 mm black and 
white, optical sound track, suitable for any sound projector at 16 frames 
per sec. 450 ft. (19 mins). ' 


MAHI BRIDGE 


Showing the casting, curing, prestressing and launching of 110 ft. long beams 
in a 16-span river crossing. 16 mm, colour, with optical sound track playing 
at 16 frames per sec. 702 ft. (29 mins). 


CADEBY COLLIERY BRIDGE 


Construction of a 140 ft. single span through-type bridge using existing bridge 





as an aid to construction. 16 mm, colour, optical sound track playing at 
16 frames per sec. 570 ft. (24 mins) 


The above films are available free on loan to professional 
and technical societies, colleges, student groups and others inter- 
ested in methods of prestressed concrete construction. Early 
application is desirable, giving if possible a choice of dates, to: 


McCALLS MACALLOY LIMITED 


TEMPLEBOROUGH - SHEFFIELD - P.O. BOX 41 


Telephone: ROTHERHAM 2076 (P.B. Ex 8 lines) 











LONDON: SLOANE 0428 PORTSMOUTH: COSHAM 78702 

; BIRMINGHAM: ACOCKS GREEN 0229 NEWCASTLE: 38793 
' 

{ McCALL & COMPANY (SHEFFIELD) LIMITED § McCALLS MACALLOY AFRICA (PROPRIETARY) LIMITED 

TRESsine McCALLS MACALLOY LIMITED McCALLS MACALLOY (AUSTRALIA) PTY. LIMITED 

SsTEgL 
by McCALLS PRECISION ROOFS LIMITED ° McCALLS MACALLOY (CANADA) LIMITED 
The PCS2 b 


LEE-Mc CALL SYSTEM 











wR 
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‘ 
GLASCRETE ia 
at ' 
St. Basil’s Church ‘ 
BASILDON 
' 
Architects ' 
Messrs. Buries & Newton | 
A.A.R.LB.A., A.M.T.P.1 
& 
: 
The entire natural lighting to this ' 
church is provided by Glascrete 
windows of which this end feature ; 
is an interesting example. Con- 
crete Tracery tothe baptistery and 
doorways further illustrates the Mo 
adaptability of Glascrete. = 
e , * | 
J.A. KING«#C° LT | 
181 QUEEN VICTORIA STREET 
LONDON, E.C.4. CEN. 5866 
| 
Square tunnelling or trenching 
skips 4-fifths cu. ft. capacity — 
Circular tipping skips 2) cu. ft. 
to 2 cu. yd. Concrete pouring skip side 
discharge 10 cu. ft. to 27 cu. ft Chap 
Britis 
from 
price 


Rollover skips 4 cu. yd. 
capacity. Concrete pouring skips bottom 
discharge 10 cu. ft. to 27 cu. ft 


Boat skips 3 cu ft. to 7 cu. ft. Special and non-standard skips manufactured to your specifications 


ABELSON octigo% | 





& CO. (ENGINEERS) LTD. TEL: SHELDON 2424 (10 lines) 
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For Greater Strength, Firmer Bonding 
and Better Surfacing of Concrete— 


pB Axe TU iy 


Regd. Trade Mark british Made 
Extra-High Frequency 


INTERNAL CONCRETE VIBRATORS 


@ The model illustrated here operates at 9,000 to 
15,000 Vibrations per minute from low flexible 
shaft speeds of 4,500 to 7,500 R.P.M. 

@ Petrol or Electric Drive. 

@ Robustly built throughout and backed by 
genuine service. 

@ Fitted centrifuga! clutch, long-life flexible drive 
and Vibrator. 

This unique machine, with quick-change additional 
tools, can also be used for: SURFACING, WET- 
Model VP 350-A (Swivel Base or Barrow Mounting) RUBBING CONCRETE, GRINDING, DISC SAND- 


| Prompt Delivery. Highly Compettaivs Prices. Genuine ING, AND DRILLING (up to | }” in Concrete, |” in 
Service. Re-Sale Terms Available Steel, and 2” in Wood). 


| x We operate a 48-hour Shaft Repair Service for all makes. Write to-day for 8-page fully descriptive 


Catalogue. Agents throughout the world. 
\ 30 years’ experience in the design and manufacture of flex-shaft tools. 


THE FLEXIBLE DRIVE & TOOL CO., LTD. 
EDENBRIDGE, KENT. Telephone : 3385-6 
LONDON OFFICE: 17 QUEENSBERRY WAY, S.W.7. Telephone : KENsington 3583 
















| the ideal 
underlay 
and overlay 


—— 








Chapman's Concreting Paper conforms to 
British Standard. Deliveries can be made 
from stock at short notice. Samples and 
prices are available on request. 


i! . W. CHAPMAN Ltp. 





THE EMBANKMENT - WELLINGBOROUGH - NORTHANTS TELEPHONE : WELLINGBOROUGH 2214 
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STENT 


PRECAST CONCRETE 


PILES 


Preferred by constructional 
engineers for their unchanging 
supremacy, Stent Precast Con- 
crete Piles have proved their 
qualities wherever used. 


AVAILABLE FOR 
IMMEDIATE DELIVERY 
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pase 





¢ + : | 
‘ hy 4 
= i oe. 


STENT PRECAST CONCRETE LTD. Chequers Lane, Dagenham Dock, Essex. 


Telephone: DOMinion 0971 (4 lines) 























GUNITE 


SPECIALISTS 
















wu. MULCASTER 


g CO. (CONTRACTORS) LTD. 


nd Renderings 
eae for Gunite Linings @ a 
pegs agree of every kind In any pa 


for new or © try: 
of the country 

CREWE 

HASLINGTON 2265-6. 


Telephone 1 Crewe 


—7, 
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| CUT YOUR CONCRETE Costs 


with the 


AB.MOULD 


_| MIXER-DRIVE SHOVEL 


ALL BRITISH DESIGN AND MANUFACTURE 
(Patent applied for) 


At last ! 


The perfect combination of a winch unit 


wee: 


attached to and driven by the mixer, 
but operated from the press-button- 


controlled shovel. 


THE BUILT-IN JIB ELIMINATES 
SITE INSTALLATION COSTS. 








ee LOW CAPITAL OUTLAY RECOVERED IN TEN WEEKS 
NO RUNNING COSTS 
FITTED TO MOST MIXERS 


Ask for a demonstration from : 


A. B. MOULD & CONSTRUCTION CO., LTD. 


VULCAN WORKS, VULCAN WAY 
NEW ADDINGTON, SURREY 


Telephone : Lodge Hill 2347 Telegrams : Abmould, Croydon 





ne 
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WATERTIGHT 
LININGS 
LININGS 
FOR 
FOR 
TUNNELS, 
RESERVOIRS, 
SEWERS, 
SWIMMING 
TANKS. 
POOLS, ETC. 
Specialists in the Repair and Reconditioning of 
Reinforced Concrete Structures, etc. 





THE 


| 
Telephone : 
Hitchin | | 
4371 


CONSTRUCTION CO-LTD 
WESTERN HOUSE, HITCHIN, HERTS. | WESTERN HOUSE, HITCHIN, HERTS. | HITCHIN, HERTS. 











Best Qu a i ity 77 DELIVERED 8Y ROAD OR RAIL 


CONCRETE WM. BOYER 
AGGREGATES (2.308.472. 


ESTABLISHED 1810 
IRONGATE WHARF, PADDINGTON, W2 


in all grades = TELEPHONE : PADDINGTON 2024-6 











TABLES FOR THE DESIGN OF BEAMS AND 
SLABS ACCORDING TO B.S. CODE OF PRACTICE 
No. 114, 1957 


In response to many requests, the article and tables by Mr. Jacques S. Cohen, in this 
journal for August, 1957, have been reprinted together with an additional table. These tables 
enable any rectangular section to be quickly designed by both the elastic method and 
the load-factor method, and the relative economy of the results of each method of design || 
can be seen ata glance. The price of the reprint is 4s. (4s. 3d. by post); 1 dollar in Canada 
and the U.S.A. 

CoNncRETE PusB.ications, Ltrp., 14 Dartmouth Street, London, S.W.1 
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pigeon is 


‘jyoints-th at-move’ 


A problematic ‘ pigeon’, these ‘ joints-that-move ’— one known 
only too well to builders and civil engineers and one in which 
Expandite Limited are specialists. For nearly a quarter of a century 
joint-fillers and sealing compounds have been manufactured 
by Expandite Limited to meet every specialised requirement. 


* 
t PLI-ASTIC ) Hot-poured Rubber-Bitumen Joint Sealing Compound 


A black compound with strong with FLEXCELL. For concrete 
adhesion of concrete and is an coloured joint seals, ELASTITE is 
excellent top sealer for use recommended. 


Allied ‘ pigeons’ — damp- 


prevention, cold galvanising, 





weather-proofing, the 


manufacture of concrete 


: *+t 
oitiitens en with en TFLEXCELL) Non-Extruding Joint Filler for Expansion Joints 


mechanical appliances— = Contains sugar cane fibre and 70% of thickness after com- 
° E is impregnated with a bituminous pression. For expansion joints 
these too have been taken in : composition. Recovers to over in all structures. 


hand by Expandite Limited. T SEELASTIK | BS 
E All-purpose Flexible Sealing Compound 
If you’re in the least is 


; = Ideal for airtight, weatherproof forms a surface skin which 
perplexed by tough birds = seals where movement may may be painted. In cream or 
E occur. Adheres strongly and _ colours. 


'PLASTUOINT Bituminous Putty for Vertical or Inclined Joints 


= Adheres strongly to most clean, cavitics. Good resistance to 


— 2 == dry surfaces and does not dilute mineral acids and 
specify EXPANDITE PRODUCTS. == require accurately formed sealing alkalis. 


* Registered Trade Marks. + Specially manufactured by Celotex Ltd. 


of this sort — wherever 





a joint needs filling 


or a gap needs sealing, 


EXPANDITE Chase Road, London, N.W.10. 


LIMITED Tel: ELGar 4327 (10 lines) 


ASSOCIATES AND DISTRIBUTORS THROUGHOUT THE WORLD 
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Illustrated by courtesy of British Railways (Southern Region) 


Bridge by wéSTWOODs 


TWICKENHAM FLYOVER. This bridge is curved in plan, and 
each of the three spans was completely welded at works and 
delivered by road and rail to the site. Max. length 75 ft., width 
15 feet. 


JOSEPH WESTWOOD & Cc. LTD.| 


Contractors to H.M. Government Departments, Crown Agents for the Colonies, British Railways (British Transport Commission) ett 
etc. Bridge and Constructional Engineers, Manufacturers of Mechanical Grabs, Pressed Stee! Troughing and Sheet Metal Equipmer 
Steel Stock Holders. 


| 
NAPIER YARD, MILLWALL, LONDON, E.14. Tel.: EASt 1043 | 





| 
' 





sion) et 
quipment » 


| 
1043 


Decemper, 1958. CONCRETE AND CONSTRUCTIONAL ENGINEERING 





CONCRETE IN 















SULPHATE- 








To eliminate risk 
CIMENT FONDU 
SHOULD BE USED 








To ensure 
complete protection 
CIMENT FONDU 
MUST BE USED 


Concrete 
made with 
CIMENT FONDU is 
COMPLETELY IMMUNE 
from the effects of 
SULPHATES 
in any concentration 












CIMENT 
FONDU) 


Regd Trade Mark 
ALUMINOUS CEMENT 


Concrete made with Ciment Fondu provides an additional 
margin of safety! It is also resistant to attack by dilute 
acids often prevalent in sulphate-bearing clays, made-up 
ground and many industrial effluents. 








* Send for leaflet TS S-16“ The Influence of Mineral Sulphates onthe Permanence of Concrete Structures.” 


LAFARGE ALUMINOUS CEMENT COMPANY LTD., 73 Brook St., London, W.1. Tel: MAY 8546 
AP/69 
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For Stressed Concrete Ducts— 


The New 






PLIABLE STEEL TUBING 


(Patent applied for) 





Rib formation 
are locked to 
give increased 
strength dur- § 
ing handling. —~ 

















8 ee a really practical 
advance in modern stressed concrete 
ducting — NE W* ‘Locked Rib’ 
KOPEX. Can be laid in the concrete 
in continuous lengths by semi-skilled 
labour, greatly simplifying the fabri- 
cation of long stressed concrete be ™s| 
Bends easily without distortion of bore! 
and the ribbed exterior provides : 
perfect bond with surrounding con- 
crete. Lengths can be cut by =) 
Minimum friction % = -25. 


NEW ‘Locked Rib’ KOPEX It 
sili j i mains in the concrete, becoming an 
KOFEX Pliable Steel Tuting in fositicn. integral part of the installation 
Supplied from § in. I/D to 4 in. I/D 
KOPEX Pliable Steel Tubing 0 drums or in coils and delivered t) 
is supplied in coils or drums oy: Also available up to 6 in. I D} 


for easy transportation and : 
Sealer oon 9 straight lengths. 


ee ’ ge 


of 











Recommended by Stressed Concrete Con- 
sultants, and supplied to all leading Civil 
Engineering Contractors. Approved for the 
Lee-McCall, Freyssinet, Guifford-Udall and 
other systems. 


UNI-TUBES LTD 


Head Office: | /2 LANGHAM PLACE, LONDON, W.|!. 
Tel: LANgham 6807/8/9 


Works: Alpha Street, Slough, Bucks. 
Tel: SLOUGH 25476/7/8 





- KOPEX Tubing used in the fabrication of concrete piles. 
© General view of pile cages assembled with KOPEX Tubing in position 
. 


— 
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«| INTERNAL VIBRATORS ~S 


ing at 
llation. 


“” Without flexible drives 


n. 1/0) 


om 
Mi 


 eataenaaieel 


Now fitted with overload and anti-single-phase switches. 


This new internal vibrator dispenses with the use of flexible drives. It has 
a frequency of 12,000 r.p.m. which, combined with amplitude, provides 
exceptional compaction of very harsh mixes. Vibrators of varying sizes, 
together with single- and multi-tool generators (Petrol, Diesel, and Electric 
drives), make this the most versatile range of internal vibrators so far 
available. It is in full production, and has already proved of considerable 
value to Contractors, Builders, and Precast Concrete Makers. Complete 


details of these and the range of Allam Vibrating Equipment will be sent 
| On request. 


EF-P-ALLAM € CO. LTD. 


LONDON: 132-135 Sloane Street, S.W.I. Telephone: Sloane 9976 (5 lines) 
sition SCOTLAND : 39 Cavendish St., Glasgow, C.5 Tel. : South 0186 Works : Southend-on-Sea Tel.: Eastwood 55243 


——|_ Agents and Distributors : Strangford Ltd., Belfast and Dublin ; A.Gunn & Co. Ltd., Altrincham, Ches.; Kwikform, Led., 
Birmingham; O. L. Davies, Ltd., Port Talbot, Glam. ; J. Lewis (Machinery) Ltd., Bursiem, Stoke-on-Trent ; 
W. A. Stainsby Led., Middlesbrough; G. B. Corner & Son, Leeds; W. R. Selwood, Ltd., Chandler’s Ford, Southampton; 
Henton & Chattell, Nottingham. 
D 
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FOR 
HANDLING 
CEMENT 


IN BULK 


Fully proved on hundreds of sites, the Portasilo is the most 
highly developed, fully portable equipment in the world 
- for handling cement in bulk. The unique Pullwey Mechanical 
Cement Man provides fully automatic weighing 
Fully automatic weighing 3S of the cement, without which the full saving of using 
. cement in bulk cannot be achieved. The use of the Portasilo 


readily effects a saving of 20/- and over per ton 


Complete portability K of cement used 


there’s nothing like the PORTASILO ) 


PO RTASI LO Li ia ITED Covered by potents or patent applications in Great Britain and the Principe! countries of the world 








CONTRACTORS PLANT DIVISION: CORONATION ROAD * PARK ROYAL * LONDON N.W.10 ~ Telephone ELGAR 3726 
HEAD OFFICE: YORK AND AT BIRMINGHAM * MANCHESTER * GLASGOW ~* BRISTOL * BELFAST * DUBLIN 
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The case for an 


advisory service... 





ee 


In the last 12 months Stuart B. Dickens pro- 
ducts have been used on many major contracts 
‘involving concrete constructions all over the 
» world. 
)In the same year S.B.D. technical staff have 
j travelled more than 500,000 miles to sites in 
» South Africa, Belgian Congo, India, the 
Middle and Far East as well as all over 
the United Kingdom. The S.B.D. Advisory 
* Service is competent, practical and comprised 
2 of qualified technical men. 
Portasilo It is free to companies with specific concrete 
problems and includes where necessary the 
preparation of complete specifications includ- 
ing quantity estimates. 


Nu 


STUART B. DICKENS LTD. 
- cee hee ae 





he most 
orld 
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world 
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STUART B. DICKENS 99 
Manufacturers of the 
“ 
Range 


STERNSON NO. 205 Transparent Surface Water- 
proofer. 
STERNSON NO. 300 Waterproofing for concrete, 
mortar. 
STERNSON NO. 310 Accelerator, Hardener, Water- 
proofer. 
STERNSON NO, 340 Accelerator, Hardener, Water- 
proofer. 
STERNSON NO. 355 Quick-set Liquid. 
STERNSON NO. 600 Metallic Jointing Material. 
STERNSON NO. 610 Metallic Bonding Material. 


STERNSON NO. 620 Metallic Hardener Material. 


For complete information write : 
36 Victoria Street, London, S.W.1. Tel: Abbey 4930 &6157 


Works: Manor Way, Boreham Wood, Herts. 
Tel: Elstree 2211 
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SPINNING PLANTS 
FOR CONCRETE 


transmission poles 
lighting columns and piles 








A new pole plant embracing the most up-to-date 
methods of the centrifugal spun concrete process. 
This ALL-BRITISH design, and precisely constructed 
and infinitely variable-speed plant, enables you to 
produce with efficiency spun concrete products of 
a very high standard. 


CONSULT 


the most comprehensive 








' mould service in the world 


275 SHAKESPEARE ROAD - LONDON - S.E.24 Telephone: Brixton 420! 
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he VIBRO process is based on correct engineering prin- 
ciples and ensures the formation of pilés of the precise 
length and size to suit the specified working loads. 


The three Vibro plants shown above are forming 17° diameter 
piles varying from 60 to 70 feet in length, designed to carry 
working loads of 60 tons each. 


CAST-IN-PLACE 
REINFORCED 
CONCRETE PILES 


THE BRITISH STEEL PILING COMPANY LIMITED 
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and concrete... nl 


SpID 





No two large-scale jobs involving concrete 
are ever exactly the same. Climatic conditions 
vary, the terrain differs, skilled labour may not 
be so readily available on one as on the other. 
And more and more specialist requirements 
are being called for. Stuart B. Dickens Limited 
have an Advisory Service available to anyone 
with a specific concreting problem. It is free, 
practical, down-to-earth and comprised. of 


qualified men, knowledgeable in local i 


climatic site and labour conditions. 
The service includes where required 
the preparation of complete 
specifications and quantity estimates. 


MEMBRANE CURING LIQUID 


is an internationally famous S.B.D. Product which provides a 
impervious film to control evaporation throughout the 28-day 
curing period. RITECURE is complete in itself, and concrett 
treated needs no wetting down or covering. 

It has been used on the following recent contracts: Berkeley 4 
Bradwell Nuclear Power Stations, Gatwick Airport, Longton, 
By-Pass and London Airport. 


If you have a problem in concrete write or ’phone 


STUART B. DICKENS LID. | 36 Victoria St., London, S.W.1. Tel: Abbey 4930 & 6157. 





Works: Manor Way, Boreham Wood, Herts. 
Tel: Elstree 2211. 


1958 TB Decemser, 1958. CONCRETE AND CONSTRUCTIONAL ENGINEERING vii 





j . D _ i : \ 
e, geoe ee | ih 


2A a jee 





' 333 Simplex Cast-in-situ Concrete Piles were used in the foundations 
tl of the Municipal College Extensions in Anglesey Road, Portsmouth 


Architect to the City of Portsmouth: F. Mellor, Esq., F.R.I.B.A. 


Write for Illustrated Brochure 
QUID 


vides an 
> 28-day 
concrete 


rkeley & 
Longton, 


SIMPLEX CONGRETE PILES ito. 


6157. 1909 PALACE CHAMBERS, BRIDGE STREET, WESTMINSTER, S.W.I 
| Telephone: Trafalgar 1167-9 
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SLABS AND WALLS 











WIREWELD reinforcement is a high tensile steel fabric, manufactured 
from hard drawn steel wire electrically welded at all intersections 
to B.S. 1221, Part A. Made in oblong mesh and square mesh. 
If you want to put steel into concrete, 

get in touch with | 


Reinforcements Ltd. |.’ 


(FORMERLY THISTESSL BEINFOROEBMENT LTD.) 


197 KNIGHTSBRIDGE, LONDON, S8S.W.7 (KENSINGTON 6311) 


SMETHWICK, BIRMINGHAM: Alma Street, Smethwick 40, Staffs. (Smethwick 1991) MANCHESTER: 7 Oxford Road, 

Manchester | (Ardwick 1691) GLASGOW : 30 Pinkston Road, Glasgow C.4 ( Bell 2444) MIDDLESBROUGH: Dundas Chambers, 

Dundas Mews, Middlesbrough (Middlesbrough 3843) CARDIFF: 113 Cathedral Road, Cardiff (Cardiff 45220) 

BRISTOL: 16 Clare Street, Bristol (Bristol 21555) LEICESTER: Northampton House, Charles Street, Leicester (Leicester 25114) 
Works : CARDIFF, SMETHWICK, WIGAN & GLASGOW 
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CONCRETE 


DECEMBER, 1955. 





Situations Wanted, 4d. a word : minimum, 
7s. 6d. Situations Vacant, 5d. a word: 
minimum, 1os. Other miscellaneous adver- 
tisements, 5d. a word: minimum, 10s. 
Displayed advertisements, 35s. per column 
inch. Box number ts. extra. 


Advertisements must reach this office by the 
23rd of the month preceding publication. 




















SITUATIONS VACANT. 


SITUATION VACANT. Civil engineering draughtsman, 
with experience of reinforced concrete, required by con- 
sulting engineers, Westminster, for detailing bridges. High 
salary, good prospects, and pension scheme if required. 
Write, stating age and full details of experience, to Box 
4534, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1. 


SITUATIONS VACANT. Assistant engineers and 
designer-draughtsmen required for varied and interesting 
work on reinforced concrete structures for industrial, com- 
mercial, medical and residential buildings. Five-days’ 
week. Luncheon vouchers. Apply, with details of 
experience, and salary required, to Joun F, FARQUHARSON 
& Partners, Chartered Structural Engineers, 34 Queen 
Anne Street, London, W.1. 


SITUATIONS VACANT. Detailer-draughtsmen fully 
experienced required for reinforced concrete design depart- 
ment of reinforcement specialists. Permanent, superan- 
nuated positions. Good prospects for advancement. 
Five-days’ week. Excellent working conditions in modern 
office with canteen. Write, stating experience, age, and 
salary required, to the Secretary, THe Rom River Co. 
Ltp., 100 Stewart’s Road, Battersea, S.W.8. 


SITUATIONS VACANT. Consulting structural engineers 
require experienced reinforced concrete detailers and 
designer-detailers for variety of structures. High salaries 
paid to experienced men. Five-days’ week, pension 
scheme. Applications in strict confidence, stating full 
details of experience, and salary required, to ALAN Mar- 
SHALL & PARTNERS, 73-74 High Holborn, London, W.C.1 


SITUATIONS VACANT. Reinforced concrete designers 
and detailers required for South London consulting engi- 
neer's office. Good salaries and prospects. Telephone 
Tate Gallery 8496. 


SITUATIONS VACANT. Reinforced concrete designer 
capable of designing all classes of structures. Also rein- 
forced concrete detailer capable of producing clear working 
details. Five-days’ week, and non-contributory pension 
scheme. Near Victoria Station. Apply, stating experience 
and salary required, to Tue InpenTED Bar & Concrete 
ENGINEERING Co. Ltp., 171 Victoria Street, London, S.W.1. 


SITUATIONS VACANT. Consulting engineer, West- 
minster, invites applications from designer/detailers and 
detailer-draughtsmen fully experienced in reinforced con- 
crete. Salary scales appropriate to experience and ability. 
Non-contributory pension and bonus schemes in operation. 
Apply in writing, giving full particulars, to Box 4530, 
CONCRETE AND CONSTRUCTIONAL ENGINEERING, 14 Dart- 
mouth Street, London, S.W.1. 


SITUATIONS VACANT. Senior engineers, also detailers 
and draughtsman, required for reinforced concrete depart- 
ment of London firm of consulting engineers. Interesting 
and permanent work. Box 4539, CONCRETE AND CON 


STRUCTURAL ENGINEERING, 14 Dartmouth Street, London, 
S.W.1 


THE EXPANDED METAL 
COMPANY LTD 


Reinforced concrete designers and detailers re 
quired for permanent positions in London, West 
Hartlepool, Birmingham, and Manchester. Five- 
days’ week. Staff pension scheme, etc. Apply 
iM writing, giving brief details of experience, and 
salary required, to the Chief Engineer, Tue 
Expanpep Metat Co. Lrp., 16 Caxton Street, 
London, S.W.1 
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SITUATION VACANT. Perer Linp & Co. Ltp., Civil 
Engineers and Contractors, Romney House, Tufton Street, 
London, S.W.1, require the services, in their drawing office, 
of a young civil engineer with three to four years’ experience 
in the design of reinforced concrete structures. Candidates 
should apply in their own handwriting stating age, qualifi 
cations, and salary required. 


SITUATIONS VACANT. Ove Arup & Partners have 
opened an office at 410 Royal Exchange, Manchester, 2, 
and have vacancies for several reinforced concrete designer 
detailers with at least three years’ experience. Please send 
particulars of education, qualifications and experience, 
when meetings will be arranged to discuss details and 
prospects of appointment. 


SALES MANAGER 


Reinforcing bar manufacturers and bar benders 
require experienced Sales Manager for London 
office. Must have excellent selling connections 
with precast concrete manufacturers and building 
contractors, etc. Good salary and bonus scheme. 
Excellent opportunity for right individual. Write 
in strictest confidence, giving full details of experi- 
ence, to Box 4541, CONCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, 
S.W.1. 





WORKS MANAGER 


required for Concrete Works in the 


Midlands. Experience of Pre- 
stressed Concrete Production 
essential. An excellent oppor- 


tunity to a big future for the right 
man. Apply, giving details of 
experience, and salary required. 
Box 4540, CONCRETE AND Con- 
STRUCTIONAL ENGINEERING, 14 
Dartmouth Street, London, 
S.W.1. 


LONDON COUNTY COUNCIL 
ARCHITECT’S DEPARTMENT 


Vacancies for ENGINEERING ASSISTANTS 
(up to £860) and ENGINEERS, Grade III (up to 
£1,090) in:— 

(a) Structural Engineering Division—Extensive 
programme includes multi-story flats, schools, 
offices, warehouses and other buildings, and 

(b) District Surveyors’ Service in districts coin- 
ciding, with one exception, with Metropolitan 
Borough boundaries. Work mainly outside in- 
volving negotiations with architects, engineers, 
and surveyors, and supervision of works in progress. 

Good prospects in both of these aspects of the 
Council’s work. 

Application form and particulars from Husert 
Bennett, F.R.1I.B.A., Architect of the Council 
(ref. AR/EK/53/58), The County Hall, London, 
S.E.1. (2169.) 
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SAVE TIME IN THE 


DESIGN OF 


COLUMNS 


DESIGN OF ECCENTRICALLY-LOADED COLUMNS 
BY THE LOAD-FACTOR METHOD 
By J. D. BENNETT 


TWENTY 


CHARTS 


for the rapid design, according to the recommend- 
ations of British Standard Code of Practice No. 
114 :1957, of any column subjected to direct load 
and bending about one axis of symmetry. 


EXAMPLES show the application of the method 
to columns reinforced with mild steel or cold-worked 
bars and with symmetrical or unsymmetrical rein- 


forcement. 


The simplicity of the method makes it possible 
to prepare several alternative designs in a few 


minutes. 


This is a reprint of articles published in “ Concrete & Constructional 
Engineering” for November and December 1957 and March and 


May 1958. 











ORDER FORM 


To 
CONCRETE PUBLICATIONS, Ltd., 
14 DARTMOUTH STREET, 
LONDON, S.W.1, England. 


Please send * copy/copies of 


“Design of Eccentrically-loaded 
Columns by the Load-factor Method.”’ 


*Price 8s. ; 8s. 6d. by post. 1.90 dollars in 
Canada and U.S.A. 


A remittance for .......... 


is enclosed. 


BLOCK CAPITALS PLEASE 





NAME 


Remittances from Canada and U.S.A. 
may be made in the ordinary way by draw- 
ing a check on the customer’s bank made 
payable to Concrete Publications, Ltd., in 
dollars and cents, by International Money 
Order obtainable at a Post Office, or by 
bills and coins. 
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'‘STABIL’? BINDERS 


ARE GREAT LABOUR SAVERS 


In one simple action they fix reinforcing 

rods as though welded. No slipping. 
_ No “fiddling” with wire. No tools to 

get mislaid. Any workman can use them. 

Made in all sizes for binding }-inch up 

to I}-inch rods. Give “Stabil” Binders 
| a trial and judge for yourself. 


@ SEND TO-DAY for demon- 
stration samples and prices. 


HUNTLEY & SPARKS L™ 


DEBURGH RD., S. WIMBLEDON, S.W.19 
Phone: Liberty 2446 








CONCRETE AND CONSTRUCTIONAL 





ENGINEERING ixi 


SITUATIONS VACANT. AIR MINISTRY Works 
Design Branch requires in London structural engineering 
designer/draughtsmen for reinforced concrete or structural 
steelwork, with sound technical training and several years’ 
varied experience in design/detailing of (a) Reinforced 
concrete construction of all types of buildings or (b) Steel 
frame sheds, warehouses and similar buildings. Salaries 
up to {1015 per annum. Starting pay dependent on age, 
qualifications and experience. Long-term possibilities with 
pensionable and promotion prospects. 5 days’ week, 3 
weeks’ 3 days’ leave a year. Normally natural born British 
subjects. Write stating age, qualifications, employment 
details including type of work done, to any Employment 
Exchange, quoting Order No. BOROUGH 101. 


SITUATION VACANT. Reinforced concrete designer- 
draughtsman of intermediate standard required for draw- 
ing office at Mitcham. Good salary and prospects, and 
opportunity to work on own initiative. Telephone 
Mitcham 3000. 


SITUATION VACANT. Assistant site engineer required 
for bridge contract in the Southend area. Recently- 
graduated candidates eligible, provided they have experi- 
ence of surveying. Apply in writing to Peter Linn & 
Co. Ltp., Romney House, Tufton Street, London, S.W.1. 


SITUATIONS VACANT. London drawing office requires 
draughtsmen for reinforced concrete and general civil 
engineering work. Applicants who are studying to become 
engineers will be considered. Only those with previous 
experience of this work in this country need apply. 5-days’ 
week, Canteen. Apply Georce Wimpry & Co. Lrtp., 
27 Hammersmith Grove, London, W.6. 


SITUATIONS VACANT. Civil Engineer Designers re- 
quired in London office for some specialised reinforced con- 
crete work and for industrial and general civil engineering 
design. University degree and three years’ experience 
desirable. Apply Grorce Wimpzy & Co. Ltp., 27 
Hammersmith Grove, London, W.6. 


SITUATION VACANT. Reinforced concrete designer- 
draughtsman to work in engineer’s office near Finchley 
Road Station. Excellent prospects for competent man in 
smallconcern. Box 4542, CONCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, S.W.1. 


SITUATION VACANT. Structural engineer required by 


firm specialising in precast reinforced and prestressed con- 
crete. Previous experience and ability to take charge of 


small design group essential. Salary in range {1000 to 
£1250. Write to Reep & Matuim« Lrtp., Milford Manor, 
Salisbury, Wilts. 


SITUATION VACANT. Reinforced concrete detailer- 
draughtsman required. Familiar with L.C.C. Bye-Law 
requirements, and preferably with experience in frame 
structures. Five-days’ week, pension scheme, and luncheon 
vouchers. Apply to E. J. Coox & Co. (Encineers) Lrp., 
54 South Side, Clapham Common, London, S.W.4. 

SITUATIONS VACANT. Consulting civil and structural 
engineers urgently zequire first-class designer-detailers for 
varied work on reinforced concrete and structural steel- 
work. Five-days’ week and luncheon vouchers. Apply 
by letter or telephone to Maurice NacusHen & PARTNERS, 
58 Victoria Street, London, S.W.1. Victoria 0285. 


SITUATION VACANT. Reinforced concrete designing 
draughtsman, producing tidy calculations and details, 
wanted to lead section. Good pects. Fullest details 
to M. M. Kuan, B.Sc., M.I.C.E., 88 Rochester Row, 
London, S.W.1. Victoria 9858. 


NORTH WEST METROPOLITAN 
REGIONAL HOSPITAL BOARD 


CLERK OF WORKS (ASSISTANT) required to 
assist in su ion of new — /Hatfield 
Hospital, atfield, Hyde, Herts. Applicants 
should have experience of reinforced concrete work 
and will be required initially to assist Resident 
Engineer. Appointment will start from March or 
April 1959 and is expected to last for at least two 
years. 

Salary £750 per annum. 

APPLY, giving age, qualifications and experience, 
with names of two referees ——_ eel 
to Secretary, North West Metropolitan 

Hospital Board, 40 Eastbourne Terrace, London, 
W.2, quoting reference 683, by 29th December 





Lxii 


CONCRETE SERVICES LIMITED 


DESIGNER/DRAUGHTSMAN experienced in 
structural reinforced concrete work required for 
interesting post with progressive and growing firm 
specialising in the design and erection of concrete 
structures. 
Applicants, preferably aged 25-35 and of H.N.C. 
standard in Structural or Civil Engineering, must 
have the ability to work without close supervision. 
Knowledge of prestressed concrete would be an 
advantage. 
This permanent progressive position offers a good 
salary, non-contributory pension scheme, superigr 
staff conditions and assistance with housing. 
Applications in confidence, stating age, details of 
training, experience, and qualifications if any, 
availability and some indication of commencing 
salary required, should be addressed to: 
MANAGING DirEcTOR, 
Concrete Services LimitTep, 
Blue Bridge Lane, 
York. 


| 
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LONDON ELECTRICITY BOARD 
DRAWING OFFICE JUNIOR 


Applications are invited for the above position 
under the supervision of a Structurai Engineer in 
the Construction Branch of the Chief Engineer's 
Department in central London (near Waterloo). 

Applicants should be interested in structural 
engineering as a profession, and should preferably 
possess the General Certificate of Education with 
passes at Ordinary Level in English, Elementary 
Mathematics, one or two approved science subjects, 
etc. 

The commencing salary within the General 
Clerical Grade of the National Joint Council Agree- 
ment (Administrative and Clerical Grades), i.e. 
£225 p.a. at age 16, rising thereafter within scale, 

Application forms obtainable from Personnel 
Officer, 46 New Broad Street, London, E.C.2, 
Please quote ref.—PER/2220/DO. 
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CIVIL ENGINEER 


NUCLEAR POWER 


Due to expansion in their 


NUCLEAR POWER DIVISION 
SIMON-CARVES LTD. 


have a vacancy for 


A CIVIL ENGINEER 


to work in the concrete research laboratory at Cheadle Heath 
on experimental investigation of structural features of 
nuclear power stations. Applicants must hold a Ist or 2nd 
class Hons. Degree in Civil Engineering or the equivalent. 
Some design experience on heavy reinforced concrete 
structures is essential. Experience in relevant experimental 
work would be an advantage. This position is permanent and 
pensionable. Starting salary according to qualifications and 
experience. 

Send brief relevant details to Staff & Training Division, 
SIMON-CARVES LTD., CHEADLE HEATH, STOCKPORT, 





CHESHIRE, quoting ref. CQ. 59. 














FOR SALE. 


FOR SALE. Melamine plastic-faced resin-bonded ply- 
wood, waterproof exterior grade, recommended for use in 
the construction of, or linings for, moulds for precast 
concrete. In thicknesses} in.,$in.,2Zin. Full particulars 
from J. & T. T. Brown Lrp., Stockton Street, West 
Hartlepool. 


FOR SALE. Fielding hydraulic three-station concrete 
slab press. Rebuilt self-contained pumping unit. Fielding 
two-station concrete slab press. Rebuilt with  self- 
contained pumping units. Rrep Brotuers (ENGINEER- 
tnc) Ltp., Replant Works, Woolwich Industrial Estate, 
London, S.E.18. Telephone Woolwich 7611-6. 


FOR SALE. Steel plates and sections to size. Also tubes 


up to 1oin. N/B. E, StepnHens & Son Ltp., Bath Street, 
London, E.C.1. Clerkenwell 1713. 


WANTED. 


WANTED. Precast and prestressed concrete comp 
covering Northumberland, Durham, Cumberland, 
Westmorland, seeks additional products for manuf: 
under contract or licence. Design and sales facilities 
able. Box 4543, CONCRETE AND CONSTRUCTIO 
ENGINEERING, 14 Dartmouth Street, London, S.W.1. 
WANTED. Offcuts mild steel reinforcing bars 
wanted in 2-ft. minimum lengths. Any quantity ac 
H. & J. R. SAUNDERS & Co. Ltp., Hainault Road, 
don, E.11 Leytonstone 4383. 


la 


FOR HIRE. 


FOR HIRE. Lattice steel erection masts (light 
heavy), 30 ft. to 150 ft. high, for immediate hire. & 
MAN, 21 Hobart House, Grosvenor Place, London, S.Wa 
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Extra Tentor s! 


These two new larger bar sizes mean that the Suppliers 
B.R.C. STEEL LTD., 


Tentor range is now extended to cover the demands Siamese tans, Gated, 
of nearly all concrete reinforcement jobs. Stafford 444, and Branch Offices. 


Consider the maximum tensile stress for Tentor G.K.N. REINFORCEMENTS LTD., 


. 197 Knightsbridge, London, S.W.7. 
Bars, now 30,000 Ibs. (CP.114, 1957). That gives a KEN 6311, and Branch Offices. 


saving of 15°, of the cost of mild steel rounds. And McCALL & CO. (SHEFFIELD) LTD.. 
the maximum compressive stress, now 23,000 lbs./ P.O. Box 41, Sheffield. 


 sa.in.. oj for T: till ally 1 Rotherham 2076, and Branch Offices. 
© $q.in., gives a cost or Tentor s gener y less STEEL, PEECH & TOZER LTD., 
than that for mild steel bars. Deliveries are made to Branch of the United Steel Companies Ltd., 


suit contract Progr es Cu 8D length or bent Seeehd DAG. ont ‘Branch Offices. 
to schedules. 


Stock service is available from London, The 


| Birmingham, Wigan and Sheffield. : q. E NTOR B AR 


TENTOR Regd. Trade Mark Company Limited 
197 Knightsbridge, London, S.W.7. KEN 6311 | 

Telegrams: Tentored London S.W.7 4 
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" STAFFORD 






BIRMINGHAM 


= ‘CARDIFF 

BRISTOL 
Specialists in Reinforced Concrete Design 
and Suppliers of Reinforcement, with 
Design and Branch Offices strategically 
placed throughout the British Isles 2 
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REINFORCED CONCRETE IS 
CONSTRUCTION AT ITS BEST 
are vacancies SN os 
for designers and Sw 3 


draughtsmen in some 
of our design offices. 
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